





TEADILY  advanc- 
ing, activity in the 
foundry industry is 
. , . BT giving employment to 

EMPLOYMENT more men. The Nation- 

al Industrial Conference 
board reports on April 30 that the relative in- 
crease of foundry employment in March over 

February is 14.3 per cent, rating second to the 

automotive industry, the leader, with 16.7 per 
cent advance. The tide hasturned. Many high 
type foundry foremen and superintendents are 


Iner ‘asing 


being re-engaged. <A shortage of trained op- 
erating executives is not far away. To con- 
tinue the nautical simile—see front cover of 


this issue—good navigation officers are needed. 
Their chart, guide and interpreter of latitude 
and longitude in the industry is and will con- 
tinue to be THE FOUNDRY. 


LEADING metal- 
lurgist of the foun- 
dry industry, an 
intelligent and fond stu- 
dent of 


What Price 
TRADE NAME 


overseas techni- 


cal literature, rises to 
second a statement in the Foundry Trade Jour- 
nal, official organ of the Institute of British 
Foundrymen on trade names. The viewpoint 


of the publication is briefly as follows: 

“ ... trade names such as Ni-Resist, Nimol, 
Nomag, Meehanite, Nicrosilal and so forth, have 
been registered. This raises the question as to 
whether founders wish to suppress the basic 


fact that these alloys are fundamentally cast 
iron. Obviously, they wish to attach to the reg- 


istered name as much goodwill as possible, and 
so may, erroneously we think, be tempted to 
suppress wherever possible the words, ‘cast 
iron,’ which the brand name qualifies. ... It is 
readily understandable that, when firms are 
paying for extensive alloy additions or licenses 
to manufacture, they fear the buyers, habitually 
purchasing cast iron, may have the price range 
too well fixed in mind to accord proper recogni- 
tion of the intrinsic worth of new raw mate- 
rials.” 

Quite true, a trade name is worth, as a good- 
will asset, the amount expended in advertising 


and promoting it. It may be exposed to dis- 
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credit if any isolated producer is permitted, 
through lack of supervision, to supply a 
uct under the trade name that may not measure 
up to qualities claimed. Its value 
with the multiplication of many newer compet- 
ing trade named products. It is exposed to dan- 
ger of enthusiastic claims and 
ready target for disparagement if it falls short 
of publicised perfection. All the points appear 
on the debit side of a trade name product. 


prod- 


decreases 


over becomes a 


Nevertheless, if trade names provide the only 
means for securing adequate return to the foun- 
dryman for additional cost in alloys, processing 
or heat treatment and if they are promoted by 
proper publicity and advertising, they are val- 
uable. Too often the customer has been brought 


to demand alloys or special treatment to meet 


real or fancied specification requirements and 
has not been asked to pay for the increased 
costs. Some foundries have aided and abetted 


ignorance or mistaken 
competitive ambition. Might not all producers 
of special gray iron, and 
ings as well, take a lesson from those who have 


this condition through 
other classes of cast- 


so ably promoted the use of their trade marked 
Let the customer 
or demands higher qualities and special treat 
ment for the 


special products? who needs 


pay increased costs. 
HENOMENAL ad 
vances in foundry 
technical 
ufacturing practice have 


Don’t Neglect 
PRACTICE 


and man 


been made in the past 
ten years. Those who 
have survived the economic storm have been 
involved and busy with management phases 
and the NRA during the past year. New em 


phasis upon the practice side is imperative in 
the immediate future. A valuable aid to con- 
tinued progress is the recently announced plan 


of the American Foundrymen’s association to 
foster local sections. This will stimulate and 
advance the interest of the industry in scien- 


tific and operating problems and broaden op- 
portunities for the entire castings manufactur- 


ing industry. 

















Fig. 1—A combination of blast furnace and cupola metal is superheated in an electric furnace 


Simplify Casting of V-8 Cylinder 


Through adoption of mechanical equipment 


the foundry loss ts held under 2 per cent 


By PAT DWYER 


EMARKABLE evidence of the extent to 
which engineering skill and scientific con- 
trol have invaded the foundry field in re- 

cent years is presented in the methods employed 
in the production of V-8 automobile cylinder 


blocks at the plant of the Ford Motor Co., Detroit 


The present type of cylinder block was de- 


signed to meet two definite demands One was 
the production of a compact and rigid structure 
with a smooth, clean skin 
duction in the total number of parts required in 


The other was a re 
the complete engine and a consequent reduction 
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in handling and machining costs. The cylinder 
block proper is combined with the upper half of 
the crankcase. Exhaust ports for right and left 
series of 4 cylinder barrels are combined in the 
casting, thus introducing further complications 
from the foundry standpoint, since double coring 
for water space is required between the cylinder 
barrels and port passages. The net result is a 
lighter engine and one much more accessible for 
assembling, maintenance and repair. 

Methods of control and operation, equipment 
designed to insure precision and accuracy did 
not spring up full armed and complete in a single 


day. As with practically every foundry innova- 
tion, unforeseen obstacles continued to pop up 
at intervals for some time after the first batch 


of castings was attempted. Constant, persistent 
and closely focused specialist attention eventu- 
ally removed all the knocks, squeaks, rumblings 
and back firing in making of the castings. At 
present the system is operating as smoothly and 
efficiently as any one of the finished products 
under the hood of a new car. A typical monthly 
report shows that defective castings amount to 
less than 2 per cent of the total number of cast- 
ings produced. This is the more remarkable 
when the output is taken into consideration, 3000 
per day in January, 3500 to 4000 in February, 
March and April and an anticipated daily produc- 
tion of 5000 in the near future. 


Secure Smoothness of Operation 


Smoothness of operation and high production 
have been secured through an almost total elimi- 
nation of the hazard incidental to the human 
element. Men are employed in great numbers. 
They cluster as closely around each mechanical 
unit as bees in a bee hive, but the sequence of 
operation in the construction and assembling of 
the molds and been divided and sub- 
divided to such an extent that the part each man 
contributes to the involve inten- 
sive mental application, or the manual skill and 
dexterity which only may be acquired over a long 
period of special training. 


cores has 


cycle does not 


A predetermined production pace is set by the 
moving mechanical equipment. Under these con- 
ditions even a green operator rapidly 
adept in performing his limited and simple quota. 
Special equipment including extremely accurate 


becomes 


jigs, gages and fixtures insure practically perfect 
uniformity in the assembling of molds and cores. 

Nothing is left to chance or to the discretion of 
any individual operator. A part passing his sta- 
tion either is perfect or is not perfect. If it is 
not perfect, it is immediately The 
Same policy based on experiment, investigation 
and extended experience is maintained in the 
preparation of the molding and core sand, the 
composition of the iron mixtures and the opera- 
tion of the melting units. 


discarded. 


Iron for the cylinders is held to the following 
approximate analysis: Silicon 1.80 to 2.10 per 
cent, sulphur 0.10 per cent maximum, phosphorus 


Ti 
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0.25 to 0.32 per cent, manganese 0.60 to 0.80 per 
cent, total carbon 3.20 to 3.50 per cent. The 
iron isa mixture of cupola melted iron, and direct 
metal from the blast furnace poured into a 400 
ton mixer. The resulting mixture is drawn off 
15 tons at a time and superheated in an electric 
furnace. The superheated metal then is drawn 


and conveyed to the pouring station in 1500- 
pound ladles, sufficient to pour four molds. Each 
mold takes approximately 300 pounds for cast- 


ing, gates and pouring basin. The finished cylin- 
der block weighs 190 pounds. The cupola charge 
is made up of back stock and pig iron 85 per cent, 
and steel scrap 15 percent. Detailed description 
of the melting, mixing and superheating installa- 
tion appeared in THE FouNpDRY, Sept. 15, 1927 


Kliminate Risers on Casting 


While on the subject of weights it is interest 
ing to note the effect of a minor change made re- 
cently in the risers. 
were provided with four risers, one on each of the 
upper of the crankcase. Irom in 
risers weighed 10 pounds. 
considerable period 
not 
omitted. 


For some time the castings 
corners these 
observatio1 
indicates 
there- 

8500 


Close 
seemed to 


and 


over a 
that these necessary 
after they On a 
castings per day, the saving in 
iron required ts 35,000 pounds. 


risers were 
basis of 


the 


were 


amount ot 


Large number of cores and intricate characte! 
of several in the group for a cylinder block ar 
shown in the display of Fig. 3, where B is the 
valve housing core, C right and left barrel cores, 
D lower water jacket jacket 
cores, F upper jacket cores, and G upper crank 
case core. Each set of barrel cores with accom- 
panying water jacket cores is 
unit as shown in Fig. 5, before it is placed in the 


cores, EH center 


assembled 


as a 


mold. 

Barrel cores are rammed in the opposite posi 
tion to that shown in Fig. 3. Metal core boxes 
are mounted on an oval roller conveyor which 
carries them in turn under a sand slinging ma 
chine and a group of three pneumatically ope) 
ated vertical plungers. The rammed core is held 
momentarily under the first of the group whil 


the plunger pushes slightly smaller tapered 
plugs into the sand directly above the 
the barrels. 
into each barrel. 


shaped steel perforated. 


centers of 
The second machine forces an arbor 


The arbor is made of special 
An 
pipe in the top of each opening and then the third 
machine forces the pipe all the way down 
These pipes constitute the only reinforcement 
in the core, which is made from a 
taining nearly all old sand bonded 
prietary pitch base binder. Having 
plungers, a core plate is laid on the flat surface 


inserts a 


operator 


mixture con 
with a pro 


passed the 


and the corebox is inverted and withdrawn and 
once more placed in circulation. The core with 
supporting plate is dipped mechanically in a 


blackwash tank and then placed on one of the 
shelves of a traveling upright conveyor which 
carries it through an oven in 2 1/3 hours for dry- 


ing. The dried cores are removed, placed on a 











hig. 2—Core assemblies are gaged and checked minutely 


storage conveyor to cool and then delivered on 
another conveyor to the core assembling stations. 

Upper and lower water jacket cores are made 
from a fine grade of lake sand bonded with oil. 
Mixture for the center water jacket core contains 
asmall amount of bank sand to impart the neces- 
sary green strength and prevent the core from 
sagging while passing through the oven. The 
various cores to form the unit shown in Fig. 5 
are assembled by a group of operators stationed 
beside a waist high conveyor as shown in Fig. 2. 
Duty of each man is confined to a single opera- 
tion and in that manner the cores pass in a con- 
stant rapid stream. The barrel cores with slab 
attached are placed on 
a revolving conveyor 
where the remainder of A 
the assembly is built up : 
in the following order: 
Lower jacket core, four 
intake and three exhaust 
port cores, middle jack- 
et core, top jacket core, 
and all joined 

A thin layer cf paste is 
applied to the adjoining 
faces of the jacket cores 
by placing them on a de- 
lowers. the 





4v 


core into a paste bath. bee4 
A templet prevents the Danes 

I I : peter 
paste from touching the oerte? 


vent passages or the 
areas near the edges of * 
the core. The vents are 


made by inserting steel 
wires in cores to make Fig. 3—A complete set of cores for a V-8 cylinder block, The 
corporated in the valve housing core B 


vice which 


passage for gas travel. 
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Perforated chaplets are placed between the cores 
in certain areas where the unsupported part 
might not be strong enough to resist the pressure 
of the metal. 

In addition to the paste the entire assembly is 
bound firmly together by a number of light bolts 
which extend through suitable small openings 
from top to bottom. A recess at the top receives 
the toe of the bolt, while a similar recess at the 
bottom receives the washer and nut. After the 
bolts have been pulled up tight the recesses are 
filled with tale moistened with oil. 

The completed cores are loaded on an adjoin- 
ing conveyor which carries them through an oven 
where the paste and daubing material are dried. 
Upon emerging from the oven the cores pass 
under an automatic counting device which regis- 
ters the daily production, and thence to racks in 
the vicinity of the mold assembling stations. 


Cores Made on Turntable 


At first the crankcase cores G, Fig 3, were 
rammed by groups of men equipped with pneu- 
matic rammers. Later a sand slinging unit was 
installed with the usual turn table on which the 
battery of coreboxes are filled, and emptied in 
constant Each core is reinforced 
with a number of long and short rods and the 
center is filled with coke. 

The small round opening near each end is the 
sprue and the gap extending from either side of 
the sprue at the upper end in the illustration is 
the runner which discharges the metal to a num- 
ber of small shallow gates formed in the mold 


procession. 


core print. 

Metal from the ladle lip falls into a green sand 
pouring basin extending from the edge of the 
cope to a point slightly beyond the center where 
two sprue openings in the bottom of the basin 
coincide with corresponding sprue openings in 


the cope. Three sprue openings in the cope 





steel oil tube A is in- 
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carry the metal to a horizontal runner formed in 
the under face of the and which in turn 
delivers the metal to the two sprue openings in 
the crankcase core as shown in Fig. 3. The pour- 
ing basins are formed two at a time on a small 
jolt machine located close to the point where the 
closed molds pass on their way to the pouring 
station. A small sheet of paper is placed over 
the sprue opening in the cope before the pouring 


cope, 


basin is placed in position. This serves to catch 
any dust or sand particles and prevents them 
trom entering the mold with the first iron. Usu- 
ally it is not needed and merely represents the 
final touch, an added grace note to a symphony 
of carefully directed and supervised effort. 


Prevents Cope from Shifting 


Molds for the cylinder blocks are made in Cast 
steel flasks with gaps in the sides of the drags 
and corresponding projections on the sides of the 
copes to conform to the parting line on the cyl- 
inder pattern. The joints are ground to a true 
plane and the pin holes are bored through a jig 
which renders the flasks interchangeable. Long 
pins are employed for guiding the cope into place 
on the drag. These pins then are removed and 
replaced by shorter pins which remain in place 
until after the casting is poured. These short 
pins prevent the cope from shifting during the 
application of the clamps or while in transit to 
the pouring station. Just another of the many 
minor precautions toward the production of a 


perfect casting For the same reason the some- 


hig. I—Copes are 





skindried in transit under a 
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battery of gas jets 





hig. 5—The base, barrels, water jacket and port cores are 

pasted and bolted together and handled as a unit 
what remote contingency of pulling the bottom 
plate up too tight is prevented by the insertion 
of a thin shim at each corner between flask and 
plate. Thickness tolerances on many parts of 
the casting are held to 0.010-inch 

Molds are made on several units in close prox- 
imity to a long conveyor which carries them in 
turn to the pouring station, through the cooling 
hoods and to the shakeout station Each unit is 
similar to the others in that it includes equip- 
ment for forming a definite number of molds per 
day of 8, 16 or 24 hours, thus providing an ex- 
tremely flexible medium to meet fluctuating 
production schedules. Each unit is made up of 
two subunits, one for the copes and one for the 
With a minor 


drags few 


modifications, the equipment 
and method of procedure are 
similar in each of the sub- 
units. 

Four duplicate patterns are 
mounted in front of a sand 
slinging machine. Flasks are 
placed in position over these 
patterns, filled with sand and 


removed in regular succession. 


An aluminum bottom plate is 
attached to each drag before 
it is rolled over, but since the 
cope is barred, this precaution 
is not necessary. The cope is 
lifted from the machine and 
rolled over to facilitate black- 
ing the surface with a spray 
gun The mold surface of the 
drag is blacked in the same 
manner. 

The mold part, either cope 


or drag, is lifted and placed on 
a short, slow moving U-shaped 
conveyor, about 20 feet to each 


leg The molds travel under 
a steel hood and under a suc- 
cession of flaring gas _ jets 
which effectually dry the 
(Please turn to page 52) 








What Should Govern Cupola Slag? 


Low fuston point and a sufficient quantity 


for proper control are tmportant factors 


By FRED J. WALLS 


Eaton-Erb Foundry Co., Vassar, Mich. 


ATERIALS charged into the top of the 
M blast furnace or the cupola produce mol- 

ten iron, slag and gases. The slag formed 
is derived from the earthy oxides charged into 
and picked up from the walls of the furnace, 
composed principally of silica, alumina, calcium 
oxide and magnesium oxide together with small 
quantities of the oxides of iron and manganese. 


In the case of blast furnace operation it is 
from the regular flushing of slag from the fur- 
nace that the superintendent and his assistants 
form opinions of conditions of the furnace opera- 
tion and of the quality of the iron which it will 
produce on the succeeding cast. Their opinions 
are based on the color, fluidity and texture of 
the slag and the characteristics of the gases ex- 
pelled from it at the cinder notch and while the 
molten slag is flowing along the trough. Fortu- 
nately for the operators, slags have quite a lati- 
tude in the relation which silica, alumina, cal- 
cium oxide and magnesium oxide bear to each 
other without seriously interfering with the 
slag fluidity. However, a combination of these 
elements which will give the lowest possible 
fusion temperature requirements of the Slag, 
allows a greater superheat above that fusion 
point at the tuyeres and hearth. This superheat 
adds to the fluidity of the slag and uniformity 
of the furnace operation. Of course regular 
furnace Operation means much to the quality of 
the iron produced and economy of the operation. 

It will be entirely out of line with the subject 


of this article to go further into the matter of 
blast furnace operations than to state that all 
factors are kept as regular and uniformly per- 
fect as possible at all times. All of the raw 
materials charged into the furnace are sampled 
and analyzed thoroughly against which the pro- 
duction of iron and slag is checked carefully. 
The cause of any material change in either must 
be found and accounted for promptly. 

Each of the elements in question (silica, alum- 
ina, calcium oxide and magnesium oxide) when 
taken alone has a very high softening or fusion 
point. For instance silica requires approximate- 
ly 2950 degrees Fahr.; alumina 3600 degrees 
Fahr. and calcium oxide and magnesium oxide 
still higher. Fortunately there is a natural law 
that when two or more of the elements are mixed 
together the fusion point is lowered in propor- 
tion to the percentage of each of the elements 
in the mixture. All of these natural conditions 
should be taken into consideration as far as pos- 
sible in selecting the burden of ore coke and 
limestone for the blast furnace as well as the 
selection of the semi-raw materials for the cupo- 
la. However there are more unknown quanti- 
ties of foreign matter present in the latter such 
as iron Oxide in the form of rust on scrap and 
occasionally on pig iron a portion of or perhaps 
all of the melting zone patch, etc., while the 
known quantities are or should be the coke ash 
and the fluxing value of the limestone. With 
these two known quantities one can calculate 
the amount of limestone required to flux the 
coke ash but it is difficult to determine the quan- 
tity of the unknown elements of the charge from 
which to calculate a theoretical slag. 





Basis for Caleulations 





Quantities of Materials Charged Form 


Pounds SiOe ALO Ca) Mew) FeQO-Mno) ete 
PerCent Pounds PerCent Pounds Per Cent Pounds Per Cent Pounds Ver Cent Pounds 
Metal Charxe 517.500 
Coke 66.850 1.48 2.995 9 37 584 0.95 635 O80 535 o.40 602 
Limestone 14,950 3.85 576 0.50 75 17.40 T ORG 130 642 0.40 60 
Totals SOG Bon 3.571 ) 7 201 -< 662 
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In making up a cupola charge it is important 
to create a slag which has as low a fusion point 


as is consistent with conditions present. At the 
same time quantity of slag should be sufficiently 
large for cupola operation control, to cover well 
the bath of molten iron in the hearth and to act 
as a secondary cleanser for the molten iron pass- 
ing through the slag. It must be borne in mind 
that pig iron is only a semifinished product and 
scrap bought on the open market should be con- 
sidered about the same because of its wide varia- 
tion in analysis, rust, dirt, ete. 

To show the unknown variation in cupola 
formation a theoretical burden calculation 
on one day’s full operation has been made, using 
the known quantities for a which is as 
follows: 


Molten iron produced 

Number of charges 

Metallic charge 
pounds x 115 charges. 

Coke charge 550 pounds 
x 115 plus 3600 pounds 
on the bed 

Limestone charge 130 
pounds x 115. 


slag 
basis, 


254 net tons 
115 
$500 


517,500 pounds 


66,850 pounds 


14,950 pounds 
The data on which the following calculations 
are based are presented in the table on page 18. 


Total SiO, in charge 3,571 pounds 


Silicon loss of 0.10 per 

cent to silica 1,108 pounds 
Total SiO, in slag . 4.679 pounds 29.43 per cent 
Total Al,O, in slag ' 1,659 pounds 10.44 percent 
Total CaO in slag 7.721 pounds 48.56 per cent 
Total MgO in slag 1,178 pounds 7.41 per cent 
Total FeO-MnoO, ete., in 

slag 662 pounds 4.16 per cent 

Total slag 15.899 pounds 

This calculation shows that there was 15,899 


pounds of slag formed from the known elements 
in the coke and limestone charged, or 62.8 
pounds per ton of iron melted. This slag is ex- 
tremely basic and at extremely high tempera- 


tures it would be very sluggish, or in other 
words it would be lacking in fluidity, would 


freeze rapidly and disintegrate or slack readily 
when cold. Its fusion point is approximately 
2550 degrees Fahr. If the temperature at the 
tuyeres of the cupola was 2800 degrees Fahr. 
this would give a superheat of 250 degrees Fahr. 

Samples of slags were taken during the op- 
eration in question at regular intervals during 
this particular day’s operation, the samples be- 
ing thoroughly prepared, mixed and analyzed, 
which showed the following results: 


Per Cent 


SiO 44.23 
ALO 13.43 
CaO 31.72 
MgO . 4.84 
FeO, MnoO, ete ame: ore 
This shows that during the day over four 
tons of foreign matter was picked up, either 
from the melting zone patch or from the mate- 
rials charged or both and was converted into 
slag. The following calculation shows the 


amount of each element necessary to produce 
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Caleulates Formation of 
Slag in the Cupola 


ERTAIN similarities exist in the slags produced 

in the operation of the blast furnace and those 
which must be considered by the foundrymen in the 
melting of iron in the cupola, Recognition of the im- 
portant functions slag must perform and the proper 
selection of materials to produce the particular prop 
erties necessary for the conditions present, will aid 
greatly in providing control of melting conditions 
and of the molten iron produced. This article which 
advances some conclusions on the formation and 
characteristics of cupola slags with respect to im- 
portance in quality and quantity, is paper 
read at the recent foundry short course conducted 
by the mechanical engineering department of Mich- 
igan State College of Agriculture and Applied Science 
at Fast Lansing, Mich. The calculations are based 
on data taken from regular cupola operation. 











a Slag of that analysis from this operation: 
Pounds Per Cent 
Sio 10.769 14.2 
ALO 270 13.4 
CaO 4,42) 1.72 
MeO 1,178 1.84 
FeO, MnO. ete 1,407 78 


or a total of 24,345 pounds which is equal to 
95.8 pounds of slag per ton of iron melted 

The amount of slag forming materials picked 
up was as follows: 


Pounds 
SiO 8.090 
ALO 1,611 
Cao Nil 
Meo Nil 
FeO, MnO, ete 745 
Total . 8.446 


a gain of 53 

This slag has a fusion point of approximately 
2100 degrees Fahr. in which case, assuming the 
temperature inside the cupolas at the tuyeres, 
as in the case before, at 2800 degrees Fahr. the 
superheat would be 700 degrees Fahr. or an 
increase of 180 per cent over that of the first 
calculation. The acidity of this slag undoubt 
edly would indicate considerable fluidity at tem 
peratures fairly close to its fusion point. 

By computing a slag volume for a short heat, 
using 20 charges instead of 115 and 2600 pounds 
of coke bed instead of 3600 pounds, little dif- 


per cent 


ference was noted in the results. The pickup 
showed a gain of 51 per cent or 1605 pounds 
instead of 53 per cent in the first calculation. 


By adding 25 pounds of sharp sand to each 
charge, the slag volume would be increased to 


107 pounds per ton of iron melted, the calcu- 
lated analysis of which would be: 
Per Cent 
Sio 19.3 
ALO 12 
CaO 28 
MzoO j 


FeO, Mno, ete 2 
The fusion point of this would be slightly low- 
er than the previous one mentioned. 
In blast furnace operations it sometimes oc- 
curs that a scaffold forms in the bosh or a few 
feet above the tuyeres. (Please turn to page 48) 
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To secure qualified men of 
the future, foundry owners 
must take a greater in- 
terest in training them 


Faces Shortage of Trained Men 


Lack of educational programs during past 


four vears has limited supply of executives 


By GOTTFRID OLSON 


fallen into disrepute. Formerly the molder 

was considered a craftsman of high rank. 
With the advent of the molding machine, the 
molder stepped down and was no longer looked 
upon as an exponent of craftsmanship. This has 
resulted in a shortage of foundry workers, from 
the molder to the executive. 


Btanen ine work in the past generation has 


Going back a little farther—two generations 
molding was not what we today call 
atrade. It was acraft, a word with a somewhat 
different meaning than it has today. Molding 
was considered an art, at least in the old world. 
Artisans were bonded closely together in castes 
or guilds and the business always went from 
father to son. 


or more 


Simultaneously with the introduction of the 
molding machine we find the first attempt to 
systematize production in other’ industries. 
Frederick B. Taylor may be considered the 
father of our present system of production con- 
trol even though the systems used in many in- 
dustries today vary one from the other and from 
the original Taylor system. Taylor was the 


originator, the pioneer. Contemporaries include 
Dwight Merrick, Carl Barth and Chris Berg. All 
these men attempted to bring system out of 
chaos and in many instances they had to fight 
not only labor but employer. Some employers 
could not see the advantage of keeping shop 
records or to figure time in smaller units than 
the hour. 


Production Increased Phenomenally 


Most of us have seen automobile exhibitions 
where the new is displayed with the old. We 
marvel at the advance of the past 40 years. The 
first American automobile was built by Charles 
E. Duryea in 1892. Henry Ford built one in 
1893 and Elwood Haynes in 1894. Up to that 
time, 40 years ago, the United States could boast 
of only these three cars and one Benz, brought 
over for the Chicago World’s Fair in 1893. In 
1900 the total world production of automobiles 
was 4192 and in the peak vear, 1929 it was 
5,261,715 including trucks. 

Foundrymen share to a considerable extent in 
the advancement and perfection of this Twen- 
tieth century marvel. To realize this fully, one 
must go back to the early nineties and try to 
visualize a foundryman making a set of castings 
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for one of the present 1934 automobiles. 

There is just about as much resemblance be- 
tween the 1934 automobile and an old Ford or 
Haynes as there is between the 1894 molding 
machine and present day machines. The found- 
ry industry has kept step with the march of 
progress and in no way should be looked upon as 
not worthy of at least equal consideration in 
judging its contributory influence upon Twen- 
tieth century development. 

As more and better machines were built and 
put to use, the percentage of molders, real 
mechanics, diminished. Castings were produced 
in large volumes by machine operators. 

Through the adoption of plate and machine 
molding and by dividing the foundry into sec- 
tions for different types of work, the molders 
have been grouped into the following classes: 
Loam; heavy floor; side floor; bench: squeezer 
(gated patterns): squeezer (plate patterns); 
machine (gang): machine (individual). 


Molder Becomes a Specialist 


With these sharp divisional lines drawn it is 
only natural that the individual molder becomes 
more or less a specialist, the same as the man on 
a production line in an auto plant or in a shoe 
factory. He loses his identity with the molder 
of 50 or even 25 years ago. Foundries of today 
do not turn out allaround mechanics and this is 
one reason for the shortage of good men to fill 
responsible positions under normal conditions 
in our foundries. 

During the present transition period the ten 
dency has been to go to our institutions of learn- 
ing for executives, particularly for specialty 
shops. This practice of choosing non-practical 
men to operate the foundry seems to have gained 
foothold even in shops not strictly in the spe- 
cialty class. 

A man with a college degree is brought into 
the shop and given a job in the foundry office to 
acquaint himself with the work handled in the 
shop. From the office he is transferred to the 
shop for a few weeks usually under the steward- 
ship of the metallurgist for part of this time. 
He follows operations in the melting department, 
not with the idea of taking over supervision but 
merely to obtain a superficial knowledge of the 
work and equipment in this important part of 
the foundry. 

The future executive then is placed in charge 
of one section of the foundry and shortly there- 
after he is advanced to the superintendency. The 
foregoing is typical of the career of many men 
in responsible foundry positions today. Prob- 
ably the system is not peculiar to the foundry. 

Others have moved into the superintendent’s 
or foundry manager's office without going to the 
trouble of learning the fundamentals through 
direct contact with the work in the shop. A 
third type of foundry executive has been elevated 
trom a clerkship without either practical or 
technical training. These three types of foundry 
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executives may be grouped in one class—insuffi- 
ciently trained. 

To a considerable extent, the molding machine 
is responsible for this method of selecting men 
to fill executive positions in the foundry. In the 
highly mechanized foundry no need exists for a 
man who knows how to make a parting or to 
ram a mold by hand. In ramming a mold ona 
machine, the question of skill is left out entirely. 
The work can be supervised best by a man con- 
versant with physics and mathematics. A 
trained molder makes a poor machine operator. 
Any person who has had experience with ma- 
chine molding knows that it is easier to make up 
a gang of machine molders from green stock 
than it is from men accustomed to hand mold- 
ing. 

Many foundries today are in charge of men 
who do not know how to make a parting, to 
set a gagger or toram a mold. This is not said 
in a spirit of criticism but rather as an acknowl- 
edgment of fact. Without doubt many found- 
ries can be as well and perhaps better managed 
by this type of executive. The man in charge of 
a specialty shop may be highly competent al- 
though he lacks training as a molder. 

In the great majority of jobbing foundries, 
where all sorts of hand molding as well as some 
machine molding is carried on there is little 
room for a specialist. Obviously to handle work 
in a jobbing foundry successfully, no matter 
what size, practical training is of utmost im- 
portance. 


Should Not Venture Into Strange Fields 


The three outstanding types of specialty 
toundries, car wheel, stove plate and automobile 
require men highly trained in the respective 
fields. It does not necessarily follow that a good 
stove plate, auto, or car wheel man will measure 
up to requirements in a jobbing foundry. When 
a man trained in a foundry specializing in a par- 
ticular type of castings, strikes out into a new 
field the foundry industry suffers, both directly 
and indirectly. Directly, because the man ac- 
cepting a position outside his own particular 
field cannot give the same valuable service to 
his new employer as he did to his former owner. 
Indirectly because he is a living example that it 
is not necessary to start at the bottom, that is, 
actually spend at least some time working as a 
molder to qualify for a higher position. 

Instances of this kind prevent many young 
men from wanting to learn the trade: from want- 
ing to go from the bottom up. There is no incen- 
tive for an ambitious young man to enter the 
foundry with a view of learning the trade as a 
first step to becoming profitably and interest- 
ingly engaged. What is the use of working as 
an apprentice when he can go through college 
and get a good job without shoveling sand or 
carrying iron? As long as the employer puts 
his stamp of approval on this method of select- 
ing his foundry execu- (Please turn to page 48) 
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Future of the F oundry Industry 


Kechange of tnformation provides stronger 


basis for meeting present and future problems 


By DR. H. W. GILLETT 


Battelle Memorial Institute 


of the Dur- 
four of 
fearful 
Such a 


CCORDING to F. A. Lorenz Jr., 
able Goods committee, one out of 
the small casting plants is 
that it will have to go out of business. 
situation, at a time when the country as a whole 
is supposed to be on the road to recovery, calls 
for some serious thought about the future of the 


steel] 


foundry industry. 

Manufacturing industries today 
with an unusual set of conditions. To spread em- 
ployment, they are forced to employ a larger 
number of workmen for only a part of the form 
er normal number of working hours, and pay 
them increased wages per hour. That tends to 
bring in a considerable proportion of 
skilled and relatively inefficient men. 


are faced 


poorly 


That condition would remedy itself in time, 
and our real worry is uncertainty as to what re- 
strictions may be imposed upon industry 
under the present regime of regimentation. 
There seems to be no limit to the extent to which 
the brain trust wishes to decide for our citizens 
what those citizens may do. 


next 


Uncertainty of the situation is well illustrated 
by the Wagner bill. While it seems unlikely, in 
view of the terms of settlement of the automo- 
bile trouble, that the highly one sided original 
draft will be perpetrated, yet everybody wonders 
the snake is only and not 
The existence of this feeling is as bad a 


whether scotched 
killed. 
thing as was the bill itself. 

As Tron Age put it, the New Deal would mean 
more if the administration would leave the 
52 cards in the deck long enough for the 
Or, as Sat- 


same 
players to tell one card from another. 
urday Evening Post said recently: “We see the 
administration springing a new panacea every 
morning on a bewildered public and demanding 
the passage without delay of a preprepared bill 
by a yes-sir Congress.” 

We walking 
do not whether a 
quicksand is ahead. 
and with constantly 


shifting sands and 
zood hard beach or a 
Under such uncertainties, 


diminishing freedom to 


are over we 


know 


operate the businesses they have built up, manu- 
facturers nevertheless are supposed to produce 
profits that may be taxed to supply the where- 
withal for the support of nonproducers, whether 
of the deserving type or the loafer type. 
The manufacturer is between the upper 
the nether millstone. Among manufacturers, the 
foundryman is hard hit as any. Class legislation 
has been invoked to aid the farmer, who is be- 
ing paid money collected from the rest of us or 
to be from our descendants, for not 
raising crops. This planned economy does not 
contemplate paying the foundrymen for not pro- 


and 


collected 


ducing castings. 

Foundrymen are not forgotten 
collector, but along with other thrifty and hard 
working classes, they fall into the huge group 
of men forgotten by the other agencies of the 
administration. The strong political machine 
that is being built up bids fair to continue these 
long time to come before the 
back to the constitutional 
guided our develop- 


by the tax- 


conditions for a 
pendulum swings 
principles that have 
ment. 


past 


Foundrymen Operate Under Difficulties 
All this be for the good of the 
greatest number; the crack-down policies of to- 
may be permanently by our 
citizens, and those fee] the authori- 
ties cited may be a tiny minority due for rapid 
extinction. Nevertheless, the most enthusiasti: 
New Dealer who will take the trouble to 
sider the foundry industry can hardly deny that 
the foundryman must continue to operate under 
difficulties and handicaps before the New Deal 
arrives and planned economy 
wiped away the troubles of all 
foundryman apparently will have to 
teeth and hold on as best he may. 


may greatest 


day approved 


who as do 


con 


has 
The 
his 


millennium 
classes. 
grit 
How is an industry going to survive under 
such handicaps? There seems to be but one way 
to do it, and that is to follow the example of the 
industry that clearly on the up- 
grade, the automobile industry. That industry is 
noteworthy for not being satisfied to do things 
the way they formerly were done. 
are safer, swifter, easier riding 


seems most 


Today's cars 
and cheaper 
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than yesterday's cars. Gears shift easier, finishes 
stay bright longer, and almost every detail 
shows improvement. The basic reason for this 
improvement is that technicians are studying 
every detail to make it better and to produce it 
more cheaply. By a system of patent pooling 
and by such organizations as the Society of Au- 
tomotive Engineers, information on how to do 
things better, obtained here and there, soon be- 
comes common knowledge, and is_ utilized 
promptly by all. Even if full details are not 
passed on among the competing organizations, 
it does become known that a problem has been 
licked and the technicians are turned loose till 
they too have found the same or another solu- 
tion. 

It is a far cry from the huge automobile cor- 
porations to the small foundry, vet some of the 
principles that make for success may Carry Over. 
It seems that the way for the foundryman to 
survive is to be dissatisfied with the old ways of 
doing things, to look for new knowledge, and to 
apply it. If this is correct, where can he find, and 
how can he apply, new knowledge? You may ex- 
pect me, as a member of an organization devoted 
to industrial research, to suggest that research 
departments be set up, as the automotive people 
have done, or that research projects be farmed 
out to organizations like Battelle. That is cer- 
tainly the thing to do when existing knowledge 
reaches its limit and problems arise that can- 
not be answered without diligent study of those 
particular problems. But in general, there are 
other steps to be taken before that stage is 
reached. 


Men in Industry Swap Information 


The foundry industry is an old one and there 
are a great many foundries. In all countries 
there are foundrymen who are up on their toes, 
who have met, defined, and solved problems. 
These men seldom wish to hold secret the ad- 
vances they have made. They have a pride in 
their work and they are willing to pass on to 
others the things they know. Some may not be 
altruistic enough to do this with no hope of gain, 
but in general they are shrewd enough to see 
that if they can swap ideas and experiences with 
a dozen of their fellows, in the long run they 
get more than they give. 

There are two main sources of technical 
foundry knowledge, neither of which can be dis- 
regarded. One is the accumulated experience of 
the melter, the molder, the core maker and so 
on, who, by handling foundry materials day in 
and day out, learn their idiosyncrasies, come to 
know what they will and will not do, and how to 
make them produce good castings. 

The value of that type of knowledge has been 
stressed most interestingly in a recent book 
called Steel Makers, by the English metallurg- 
ist, Harry Brearley. He went to work in a cru- 
cible steel plant in his very early teens and had 
no formal technical schooling, indeed no school- 
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ing at all worthy of the name, but was wholly 
self-taught. He became interested in the chem- 
ical analysis of steel and in the utilization of 
analytical data, and became a world renowned 
chemist and metallurgist through his own appli- 
cation of the knowledge he gained from his own 
observation, from other workmen and from 
books. In his book he raises questions as to the 
efficiency of modern educational systems, argu 
ing that they tend to stifle initiative, and pleads 
for greater consideration of the possibilities of 
education through the use of the hands in actual 
work. 

His self-education certainly gave him an in 
dependent outlook, and his delightfully written 
book shows that good English can be acquired 
by reading just as his own career shows that 
some people can become able metallurgists 
without formal metallurgical education. Metal- 
lurgists will find in the book not only a fasci- 
nating picture of the fast-vanishing crucible 
steel industry, but much food for thought, even 
though they will seldom agree completely with 
the author's point of view. 


Unite Formal and Practical Knowledge 


Indeed, the very books from which he learned 
the chemistry and metallurgy which he suppl 
mented by his own observations, were, oft 
course, the product of the normal method of 
scientific education. 

I have digressed to make reference to Brear 
ley’s book to bring out more clearly that given 
the interest, the will, the time and access to suit 
able literature, much of the world’s store of 
foundry knowledge can be assimilated and util 
ized by foundrymen who have not had formal 
technical training, and to emphasize as well the 
fact that such knowledge must be married to the 
knowledge of practical foundry experience be 
fore the two can have offspring in the shape of 
maximum foundry efficiency. 

But in general the foundryman who has not 
been brought up so that he can easily assimi- 
late the stock of technical and scientific inform- 
ation that is available lacks the time to give him- 
self that training. What he needs and what he 
must have if his foundry is to benefit by modern 
knowledge is an interpreter, one who knows 
where to find it and how to pick out from it 
those items that could be applied in that partic- 
ular foundry. 

Any interpreter must know both languages, 
so the technically trained man must be taught 
the language of actual foundry experience. A 
man with a sound scientific training, whether he 
has specialized in metallurgy, chemistry, physics 
or engineering, should be in position to pick up 
the specific technical information needed in the 
foundry in fairly short order, even though it has 
not been taught him in detail in college. Such a 
man, given an apprenticeship on the molding 
floor, in the core room and at the furnaces, and 
serving as an inspector (Please turn to page 51) 

















Fig. i—Large pins 
with ornamental tat 
heads for holding 
clothing together 
Runners, gates and 
a hollow axe head are 
shown to the right 





Diseover Ancient Bronze in Sweden 


Excavations of small mound reveals castings 


and crucibles dating back about 3000 vears 


By SIXTEN O. V. NILSSON tions were taken, might be compared to a small 


; , a island in a flat meadow. The ground in the 
Swedish Manufacturers Association vicinity is so wet that plans now are in hand to 
have it drained. At a former period when the 

NEVERAL years ago a peasant or small farm- ch oreline was much higher than at present, this 

er living near Enkoping, a little town not 

far from Stockholm, Sweden, sought per- 
mission through the state historical institute, to 
remove a small hill from his field. The hill was 
believed to be a grave from the olden times. 

Many of these small hills are found in this 
part of the country, but few have been investi- 
gated, because only rarely has anything of his- 
torical value been found in them. 

In this instance the peasant was granted per- 
mission to proceed with the work, but was noti- 
fied to report immediately if he found anything 
remarkable during the excavation process. <A 
month later he sent word to the institute that 
he had unearthed a considerable number of in- 
teresting relics dating back apparently to the 
so called bronze age. 

The small hill or mound from which some of ~- 
the castings shown in the accompanying illustra- Pig. 2—Remains of crucibles in which metal was melted 
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island must have been sur- 
rounded by shallow water or 
swamps. At that time it was 
separated by approximately 
600 feet from the main land, 
which in this locality was a 
long ridge on which the road 
ran to the North. 

Investigation up to the pres- 
ent seems to indicate that this 
mound or small island was the 
workshop and probably the 
dwelling of a foundryman who 
confined himself strictly to the 
production of bronze castings. 
Ash, stones, refuse and broken 
clay crucibles found around the 
base of the mound show that 
in some respects, conditions have not changed to 
any great extent in 3000 years. The ancient 
craftsman cleaned the rubbish out of his shop 
occasionally and probably congratulated himself 
on the fact that he did not have to hire a truck 
to haul it away. 


Specialized in Ornamental Pins 


One, probably the last foundryman to inhabit 
the place, left pieces of a mold which indicate 
that he was highly skilled in the art as practiced 
at that period. The mold was intended for a thin 
wall pot and the surface was highly ornamented 
with a design of concentric circles. 

However, his specialty appears to have been 
the long pins ornamented with large heads 
shown in Fig. 1. These pins were used for fast- 
ening the clothing at various points, thereby 
antedating buttons, hooks and eyes, snaps and 





Fig. 3—View of defective ornamental castings worn over the breasts 
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i—lront view of the casting shown in Fig. 3 


all other devices developed at various periods for 
the same purpose. 

By way of digression it is interesting to note 
that down to the present when a molder loses 
a suspender button, he instinctively inserts a 
nail—anything from 2 to 4 inches—in the gap 
by way of temporary repair. This practice 
opens an interesting field for speculation and 
debate. Is the act due to the jobbing molder’s 
highly developed adaptability to meet emerg- 
encies, or, does it represent a faint stirring of 
brain cells that have lain dormant through gen 
eration after generation leading back to ances- 
tors who lived in the bronze age and held their 
flapping garments in place with elaborate bronze 
skewers cast in a foundry. 

Parts of the molds for half a dozen of these 
pins were found, but no castings were picked up. 
A remarkable feature about 
the molds is that they were 
made from a fine clay and ap- 
parently had been used only 
once. They are the first molds 
of the kind to be found in 
Sweden. Other ancient molds 
discovered at various times 
were carved from soapstone. 
Several cloth fasteners similar 
in design to the molds have 
been found in this section of 
the country and in all prob- 
ability were produced in this 
prehistoric foundry 

Several pieces of crucibles 
also were found A sufficient 
number of pieces were discov 
ered to enable the finder to 
assemble them in the form of 
a complete crucible. A crucible 
of the same appearance is 
shown in Fig. The capacity 
is small, only about '.-pound. 
It was made from a local clay 
of rather inferior quality as 
shown by the number of gas 

(Please turn to page 54) 
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i—Untreated at left, desulphurized at right, soft iron mixture 85 per cent scrap—100 diameters unetched, 
Untreated at left, desulphurized at right, hard iron mixture, 100 per cent scrap—100 diameters, unetched 


Desulphurizing with Fused Soda Ash 


Fig. 2— 


Process should not be hurried but ample 


time allowed for the refining reactions 


By GEORGE 8S. EVANS 
Mathieson Alkali Works, New York 


ESULPHURIZING metal with fused soda 

ash, in early practice was limited to metal 

for heavy castings, where an appreciable 
loss in temperature was permissible. Improve- 
ments in ladle and forehearth equipment and in 
methods of carrying out the have re- 
sulted in reducing temperature losses to a min- 
imum and the practice gradually has extended 
into lighter and lighter casting fields. At pres- 
ent desulphurizing in either a teapot ladle or a 
forehearth is practiced regularly in the produc- 
tion of lawn mower, typewriter, sewing ma- 
chine, radiation and other thin section castings. 
For both light and heavy castings, the use in 
the cupola charge of fused soda ash, known un- 
der the trade name of Purite, has expanded con- 
tinually over the past 10 year period. 

Like other foundry practices, any appraisal of 
the value of this development, necessarily must 
upon broad results over reasonably 
long periods. Every person familiar with found- 
ry operations knows that from day to day or 
month to month it is impossible to duplicate ex- 
actly melting conditions, molding practice, com- 
position and temperature of the metal, and other 
factors which influence the the 
finished casting. 

One or even several tests with soda ash, either 
in powdered or cake form, will not yield results 
sufficiently accurate on which to base sweeping 


process 


be based 


properties of 


°¢ 


conclusions. However, an average of results 
during 10 years of practical application of fused 
ash in the manufacture of almost every 
class and variety of castings, affords evidence of 
the commercial value of that material in ordi- 
nary foundry operation. 

Although desulphurizing is not an exact sci- 
ence, the effect of soda slags on the properties 
of cast iron can be anticipated with about the 
same accuracy as ordinary composition adjust- 
ments of silicon or manganese effected by mix- 
ture changes. We know within practical oper- 
ating limits just what may be expected with the 
use of 2 pounds, 10 pounds, or any amount used 
for treatment of the metal under varying con- 
ditions. 

Extent of sulphur reduction that may be ex- 
pected per pound of soda ash per ton of molten 
iron of varying sulphur content is shown in 
Table I. These results should be obtained with 
continuous treatment in a teapot ladle or fore- 
hearth under ordinary operating conditions. 
Percentage reduction per pound of reagent is 
fairly constant although naturally the actual re- 


soda 





Table I 
Reduction in Sulphur Varies 


Per cent 
Sulphur in iron from cupola 0.07 0.10 0.15 0.20 
3 pounds reduces sulphur to 0.06 0.08 0.12 0.16 
5 pounds reduces sulphur to 0.05 0.07 0.10 0.13 
7 pounds reduces sulphur to 0.045 0.06 0.09 0.11 
10 pounds reduces sulphur to 0.04 0.055 0.08 0.10 
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will vary with the 
the iron before 


duction in points of sulphur 
per cent of sulphur content in 
treatment. 

Usually with good melting practice and proper 
equipment it is possible to reduce sulphur in 
cupola metal 35 per cent for light castings 
and 50 to 60 per cent in metal for heavy cast- 
ings. However, it generally is impractical to 
go further without some means of superheating 
the metal either before or after the desulphuriz- 
ing treatment. 


25 or 


Karly Experimenters Expected Too Much 


Unfortunately, many early experimenters mis- 
led by exaggerated claims, expected too much 
trom the soda ash treatment and consequently 
were disapponited. In the early 
velopment, one soda ash advocate circulated sup- 
posely scientific data purporting to show that the 
brinell or hardness number of cast iron de- 
creased in almost exact proportion to the sul- 
phur reduction. Such is seldom, if ever, the case 
in practical foundry operation, or even in lab- 


stages of de- 


oratory experiments. Other claims have been 
made probably on the basis of specific results 
that could not be obtained regularly in every 
day practice. 


Under different conditions the combined ef- 
fect of the refining action of varying quantities 
coupled with changes in pouring 
incident to ladle treatment, may 
opposite effects upon the 
iron. The brinell 


of soda ash, 
temperatures 
produce diametrically 
physical properties of 
number and the tensile strength of cast iron 
from a given mixture may be increased or de- 
creased by a variation in the treatment. 

The sulphur may be reduced, the hardness in- 
and the machinability improved. 
example in the treatment of a machine tool mix- 


cast 


creased 





Table Il 
Properties of Limestone and 


Sodium Carbonate 


Over 4000 deg. Fahr 1560 degrees Fahr 


In melting zone Above meltg. zone 


Melting temperature 
Fuses or melts 
degrees Fahr ) degrees Fahr 


000 degree Fahr 


Fluxes with silica (sand) 235 
Slag fluid at 2600 dewres Fahr 
Fluxes or dissolves lime- 

stone at 1560 degre« Fahr 
Sulphur held by 

SiO slag ‘ 2.5 per cent 9.00 per 
Reduces sulphur 
Accelerates 

1750 degrees Fahr li 


30 per cent 


average ! D 
combustion at 
Increases reducing action of 


carbon upon iron oxide 


(ore) at 1650 degrees Fahr S.8 time 
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Pig. 3—Cross sectional view of cupola showing reactions 
when soda ash is used 
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ture carrying about 20 per cent steel and with a 
0.12 per cent sulphur content the brinell num- 
ber was raised slightly while the toolability, the 
comparative speed of machining, was improved 
through the addition of 5 pounds of fused 
ash to the ton of iron. 


soda 


Similar treatment on an improperly melted 
low grade gray iron mixture showing approxi- 
mately 1.50 per cent silicon with an abnormal 
combined carbon content of 0.80 to 0.90 per cent 
in l-inch section, normally would reduce 
of increase the brinell number and thus result in 
even greater improvement in machinability. 
However, by gradually increasing the fused soda 


instead 


ash addition, a point will be reached where the 
brinell number starts upward. By going still 


finally will be lowered 


content 


further, machinability 
even though the sulphur 
gressive reduction. 


shows a pro- 


Desulphurization Secondary Reaction 


idea, de- 


a secondary 


Contrary to the generally accepted 
sulphurization actually 


reaction. The process exerts a softening effect 


occurs as 


upon the castings only to the extent that this 
tends to reduce the combined carbon. The first 
effect of the refining, and possibly, more impor- 


is to remove nonmetallic inclusions 
usually of an abrasive character. This 
coupled with the refinement of graphite 
elimination of hard spots due to more uniform 
graphitization throughout the would 
seem to explain the improvement in machinabili- 
ty generally noticeable with the use of ash 
whether it is added in the ladle or as part of the 
cupola charge. 

Although the ultimate 
addition to desulphurizing, 
trained slag and is deoxidizing in its effects, the 
initial reactions are both oxidizing and gasifying. 
cycle of reactions shown 


tant action, 
action 
and 


section 


soda 


result of refining, in 


is the removal of en- 


This is indicated by the 
in the accompanying presentation 
tions probably do not follow the 
equation, but are offered rather as 
the resultant effect of (Please turn 


These reac- 
true chemical 
illustrating 


to page 62) 





A. F. A. Program Goes International 


Philadelphia convention, exhibition and 


congress will feature overseas papers 


APERS of international character, prepared 
P:: exchange contributions of overseas found- 

ry associations, will be one feature of the 
1934 convention and exhibition of the American 
Foundrymen’'s association and the Fifth Inter- 
national Foundry congress, to be held in Phila- 
delphia, Oct. 22 to 26. <A report from Vincent 
Delport, European manager of THE FOUNDRY 
and a member of the international relations 
committee of the A. ©. A. indicates that papers 
will be presented on behalf of the Institute of 
British Foundrymen, Foundry Technical Asso- 
ciation of France, Foundry Technical Association 
of Belgium, Italian Foundry association. German 
Foundry association, Czechoslovakian Foundry 
association, and the Australian Bureau of Steel 
Manufacturers. 

Dr. W. H. Hatfield, eminent British metallur- 
gist, has been designated as the author of the 
1.B.F. paper. The Belgian paper will cover the 
subject of “‘Castability’’ and the Italian paper 
will deal with the manufacture of easily ma- 
chined iron of high silicon content. Definite an- 
nouncement as to the names of the authors and 
titles of the exchange papers will be made later. 


Session To Feature Steel Castings 


American papers will cover many of the tech- 
nical and practical phases of foundry production 
and metal problems. The steel division sessions 
provide for one meeting devoted to four or five 
papers on the various factors of porosity and its 
elimination in steel castings. Papers for the sec- 
ond session will cover directional solidification 
and a comparison of test data on bars cut from 
separate cast coupons and from castings. 

Three, and possibly four, sessions are to be 
scheduled for the cast iron division. The Ameri- 
can Society for Testing Materials, through its 
committee A-1 on cast iron, and the A. F. A. com- 
mittee on cast iron are forming a session on 
testing problems. Other sessions will have paper's 
on permanent mold casting, use of forehearths., 
heat treatment, and fatigue limits of high 
strength alloy irons. 

Malleable iron papers scheduled are on 
“Metallography of Annealing” and “Effect of 
Copper in Malleable.”’ An important committee 
report will deal with the nomenclature of cer- 
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tain classes of special irons containing alloys. 

The nonferrous division will have one of the 
most extensive programs of several years. The 
second symposium on deoxidation and degasifi- 
cation of nonferrous alloys will continue the re- 
view begun at last year’s convention. Papers 
on other subjects will deal with porosity of 
leaded bronze bushings, effects of elevated tem- 
peratures on strength and dimensional stability 
of certain aluminum alloys, used in air-craft, and 
casting properties of nickel silvers and high 
nickel brasses. 

Two papers are scheduled for the session on 
foundry equipment and materials handling. One 
will deal with maintenance of foundry equip- 
ment and the second with special problems in 
material handling. The refractories committee 
of the association expects to have two sessions on 
foundry refractories. Apprentice training, a 
subject of real interest in the face of a returning 
demand for foundry workers, sand control de- 
velopment and shop practice courses will com- 
plete the technical meetings. 

The opening meeting on Tuesday will take on 
added significance this year, for it will include 
the address of welcome to the overseas guests 
and responses by representatives of the various 
countries represented. A prominent government 
official also is scheduled to address the mem- 
bers assembled at this meeting. 








Grand ball room in the convention hall at Philadelphia, 
where many of the convention sessions will be held 
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Answer New NRA Queries 


Durable goods study develops pertinent facts 


and shows the inability to increase burdens 


ANUFACTURERS confronted by entirely 

new problems under the application of 

NIRA recently have become more active 
in presenting their viewpoint and in demonstrat- 
ing to the administration their inability to meet 
some projected requirements. During the meet- 
ing of code authorities held in Washington early 
in March, a committee was selected to study 
conditions in the durable or 
dustries. This committee which 
and set up under chairmanship of George H. 
Houston, Baldwin Locomotive works, Philadel- 
phia, is listed in the accompanying box. A 
notable representation of the foundry industry 
is found in its personnel. 

Obviously, stagnation in the durable goods in- 
dustry is a condition unaffected by many of the 
emergency measures put forward by Washing- 
ton. While the pumping out of purchasing power 
through various emergency measures may have 
been effective in promoting manufacture and 
distribution of consumer goods, the demand for 
durable goods as represented by heavy machin- 


capital goods in- 
was selected 





Durable Goods 


Industries Committee 


Chairman, George H. Houston, Baldwin Locomo- 


tive Works, Philadelphia. 
Cc. R. Messinger, Oliver Farm Equipment Co., Chi- 


cago. 

Ss. F. Voorhees, Voorhees, Guillin & Walker, New 
York. 

James W. Hook, Geometric Tool Co... New Haven, 
Conn, 

Robert W. Irwin, Robert W. Irwin Co., Grand 
Rapids, Mich. 

George P. Torrence, Link-Belt Co.. Chicago. 


Franklin R. Hoadley, Farrel-Birmingham Co., An- 
sonia, Conn, 

Lewis H. Brown, Johns-Manville Corp., New York. 

Cc. C. Sheppard, Louisiana Central Lumber Co.,. 
Clarks, La. 

H. Gerrish Smith, National Council of American 
Shipbuilders, New York. 

Harry Ss. Kimball, Fabricated Metal Products In- 
dustry, Washington. 

Walter J. Kohler, Kohler Co., Kohler, Wis. 

F. A. Lorenz Jr., American Steel Foundries, Chi- 
cago. 

J. S. Tritle, Westinghouse 
Pittsburgh, Pa. 

Alvan Macauley, Packard Motor Co., Detroit. 

Charles R. Hook, American Rolling Mill Co., Mid- 
dletown, O. 


lec, & Mfg. Co., Fast 
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ery required in transportation and manufacture 
has been negligible. 

With the establishment of the durable goods 
committee, the administration presented 12 
points for discussion ranging from a considera- 
tion of effective price stabilization measures, the 
establishment of effective procedure and 
means to secure code compliance to specific re- 
quests such as that which was embodied in Gen- 
eral Johnson's request that code 
duced 10 per cent and wages advanced 10 
cent, with the significant suggestion that if this 
procedure was not followed industry should set 
forth, “If not, why not?” 

A report of the durable goods committee is- 
sued under date of April 30, deals with all of 
these questions. On the problem of price stabiliz- 
ation the committee feels that no uniform rule 
can be prescribed, approves the method of for- 
bidding below but points out the 
difficulty attending such a procedure in the sale 
of equipment which is built design 
and customer's specifications and therefore must 
be priced on estimates of costs prepared prior to 
actual production. 

The open price system, having as an essential 
factor the publication of prices which shall not 
be altered by the maker until succeeded at a 
new effective date by a new price likewise pub- 
lished, is approved in this report. The signific- 
ant statement ‘Secrecy is the principal menace 
to price stabilization” indicates the committee's 
viewpoint. It is pointed out that, with govern- 
ment representation on code authorities, 
quate statistical reports, the right of appeal and 
the competition from outside the industry con- 
cerned, no extravagant and unreasonable price 
structure will result from such a system. 

The committee strongly approves the admin- 
istration of codes through code authorities and 
deprecates the multiplicity of outside agencies 
attempted or established which would take away 
from industry the right to self-government. 

In the matter of the government's request for 


cost 


hours be re- 
per 


sales costs, 


to special 


ade- 


further reduction in hours and increase in 
wages, the committee reports that even under 
the disadvantages confronting durable goods 
manufacturers, the lowest paid workers in Feb- 
ruary 1934 were re- (Please turn to page 60) 
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Questions and Answers 


Covering tmportant problems found in 


all phases of modern foundry practice 


his department includes problems relating 
to metallurgical, melting and molding prac 
tice encountered in making castings. Questions 
from to the Editor of 
The Foundry will be answered by members of 
the editorial staff, supplemented where occasion 


subscribers addressed 


requires by the advisory staff 


Speed Melting Process 
To Eliminate Dirty Castings 


casting which is causing 
melted in a coke fire 
furnace, and poured into No, 1 
know that is not the proper sand 
sand was frozen so we used iron 
seems to be clean at the gate, 


We are bronze 
difficulty, 
natural draft pit 
Albany sand. We 
for bronze but our 
The casting 


sending a 


These castings are 


sand, 


The casting is a typical example of bronze or 
brass that has been melted in an atmosphere in 
which there was insufficient oxygen. It is pos- 
sible that your flues have been choked and there- 
fore the draft has been reduced in your coke fire 
furnace, or that you are using a larger crucible 
than before thus reducing the amount of space 
around the crucible for fuel and the passage of 
air through the furnace. 

The fracture indicates known as 
soaked metal, that is metal that been ex- 
posed to underburnt gases for an extended pe- 
riod. If you can arrange the furnace so as to 
increase the speed of melting, either by increas- 
ing the amount of fresh air supplied to the flues 
so as to raise the temperature in the furnace by 
more rapid combustion of the fuel or by using 
a smaller crucible within the furnace so 
increase the flow of oxygen through the furnace, 
the difficulty should disappear. 


what is 
has 


as to 


As proof of this, it has been frequently shown 
that such metal as you indicated in the casting. 
after having been melted improperly, when cast 
into ingots and remelted in a furnace that melts 
the metal rapidly, with a minimum amount of 
soaking, is sound and good metal. 

We do not believe that your use of iron sand 
had anything to do with the conditions; although 
it might be possible that the moisture content 


was sufficiently high to cause an _ excessive 
amount of steam to be formed and mixed with 
the metal. This is not indicated in the sample, 
as such a condition would develop blow holes 
rather than the dirty fracture now visible. 


Phosphor Bronze Gear 
Is Gassed During Melting 
section of casting of a 80-10-10 


The metal used is supposed 
We use 


We are submitting a 
phosphor bronze worm gear. 
to answer to specification No. 64 of the S. A. E. 


strictly 80-10-10 ingot, new metal, and add two pounds 
of 15 per cent phosphor-copper to each 100 pounds of 
ingot about 2 or 3 minutes before pulling the pot. A 


crucible-type, oil-fired furnace is used and we pour these 
castings at They are molded in good open 
sand and gated in the middle as shown on drawing. Upon 
machining off the skin, we find the porosity in the heavy 
rim and our scrap loss is excessive. We shall appreciate 


2000 degrees. 


your opinion on how to produce these castings satis 
factorily 
This is a typical example of metal that has 


been gassed in melting. The furnace evidently 
is not consuming all the oil supplied to it; at 
least it is very improperly burned, thereby de- 
veloping an atmosphere in the furnace that is 
saturated with unburnt gases. This slows up 
the melting practice and allows an extended time 
in which to dissolve these unburnt gases in the 
metal. 

The only cure for this is to take the necessary 
steps to insure complete combustion by the 
of an ample supply of air (oxygen). 
See that an ample outlet for the gases is pro- 
vided so that an excessive pressure of these 
gases on the surface of the metal will not pre- 
vail. This tends to increase the absorption of 
the unburnt gases where excessive pressures are 
present. 


presence 


The fracture in your casting shows the effect 
of these gases upon the metal and the porosity 
of the casting is again the effect of these gases 
which are thrown out of solution metal 
solidifies. 


as the 
The gating you indicate apparently is satis- 
factory but if you had metal that had been melt- 


ed properly, it might have resulted in a casting 
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which was fed improperly since correctly melted 
80-10-10 alloy does shrink some and, therefore, 
You might have put risers 
where they can feed the heavy section. Since 
your metal has to enter this heavy section 
through a much lighter web in the center, no 
risers in the center would be able to feed the 
heavy section after the web had solidified. 


does require risers. 


Improper Melting Conditions 
Result in Porous Faucet Castings 


We are forwarding two halves of ordinary lavatory) 
faucets. You will note the porous condition which goes 
all the way through the and is particularly 
noticable on the sides of the spouts. It has been our beliet 


that such condition is caused by gas in the metal due to 


castings, 


wet sand, hard ramming or over-hot metal, but others 
seem to think it is due to sand wash. The mixture con 
tains approximately 79 per cent copper, 3 per cent tin, 


6 per cent lead, and 12 per cent zinc, and is poured between 
2000 and 2100 degrees Fahr 


While you have stated several of the causes 
which result in porous metal, you have left out 
one which, though extremely important, often 
is overlooked. It is true that your metal contains 
gas, but its source is not due to conditions you 
mention—rather it is caused by improper melt- 
ing conditions, or it may be due to ex- 
tremely oily chips in the charge. If it is your 
practice to include the latter in your charges, 
try mixtures without any chip additions, and 
observe the effect. 


use of 


If porosity continues, then the melting condi- 
tions are such that a reducing atmosphere is pres- 


ent, and corrections will have to be made to 
obtain a neutral or slightly oxidizing atmos- 
phere. That is not difficult to do with any type 


of furnace as it simply requires addition of more 
air so that complete combustion occurs with the 
fuel being used. 

If the metal is being melted in an electric fur- 
nace, you may have to inject air in through a 
pipe if leaving the charging door open does not 
give the desired results. 


Steel Additions To Charge 
Affect Quality of Gray Cast Tron 


Our cupola charge includes steel scrap to the extent 
of 7.5 per cent from our sheet metal and press depart- 
ment, This scrap is not compressed but simply charged 
in bundles, We aim at a carbon content of 3.40 per cent 
and a silicon content of 2.30 per cent in the iron for out 
What effect will this steel addition have 
on the properties of the resultant metal, particularly on 
the porosity and machinability, 


light castings, 


With method of charging the 
steel scrap, that is loosely in bundles, it is ex- 
tremely doubtful if more than 50 per cent of the 
steel becomes molten to unite with the iron. The 
remaining 50 per cent is burned and just disap 


your present 
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steel addition 


Instead of a 7.5 


per cent 
probably does not 


pears. 
the actual amount exceed 4 
per cent. This amount exerts very little influenc: 
on the physical properties or other characteris- 
tics of the metal in castings. 

Steel additions to the cupola charge lower the 
total carbon and silicon content, therefore the 
resulting metal is closer and harder than metal 
of a similar analysis but containing no steel. The 
sheets from which you recover the scrap contain 
practically no silicon and the carbon is in the 
vicinity of 0.10 per cent. Molten steel automatic- 
ally absorbs carbon from the coke in the cupola, 
additional silicon must be provided, either 
in the shape of high silicon pig, or ferrosilicon 
to compensate for the absence of silicon in the 
steel Where the and 
other elements are balanced properly and where 
the metal is melted under proper conditions, the 
steel in the charge will 
porosity and will not decrease the machinabil 
ity. 


but 


scrap. silicon carbon and 


presence of not cause 


Heat Bronze Casting Until 


Red Hot and Break with Sledge 


Will you please give the best method of cutting or 
disposing of scrap aluminum bronze castings from 8 to 
inches thick so that the pieces can be placed in No 
60 crucibles for remelting. The castings weigh from 
50 to TOO pounds each 
We believe that if you will heat your alumi 


num bronze castings until they become red hot, 


and then use a sledge hammer on them 


you will 





Forehearth for 108-inch cupola at the plant of the United 
States Pipe & Foundry Co., Burlington, N. J. 





find that they will break up easily. 
In heating give enough time to in 
sure that the heat penetrates to the 
center of the casting. 


Sash Weights Are 
Made in Variety of Ways 


What is the best and cheapest 
method of making sash weight cast 
ings? 
made according 


Sash weights are 


to a variety of methods, depending 
principally on the volume of business 
In comparatively small quantities they 
are made extensively from solid pat- 
terns sunk half way in a follow board 
The sand is rammed by hand. Where 
molding machine 
is available, the patterns are mounted 
on match plates, one half the pattern 
plate Wood 
satisfactory, but 


a squeeze or jolt 


on each side of the 
patterns are fairly 
metal patterns are preferable for long 
and hard usage. In some plants the 
patterns are mounted vertically on jolt 
machines. The metal patterns are 
stripped through a suitable plate and 
the eye in each is formed by a small 
core. This method is confined to the 
shorter lengths The length of the 
casting is determined by the distance 
the pattern is allowed to project above 
the plate. 

In another method practiced exten 
sively in large production shops, two 
rows of patterns (steel pipe) are 
rammed alternately above each othe 
horizontally in a deep flask and are 
pulled out 
end of the flask The open ends are 
chills to 


form the eyes. The metal enters the 


through openings in the 
stopped by small cores 01 


terraced rows of molds through small 


gates at the opposite end. A compre 
hensive series of seven articles on the 


subject of sash weight molding ap- 
peared in Tur Fouxnory, March 15 to 


June 15, 1924 


Add Chromium To 
Grinder Plate Castings “ 


We are having trouble with warp 
age in the production of grinde 
plate castings. The charge for these 
castings is made up of our own re 
turn scrap mixed with malleable 
scrap. What is a suitable analysis 
for these castings approximately 4:2 
inch in thickness? Would chromium 
ladle additions be advantageous? 


Warpage of the castings may be due 
to design, method of gating, position 
in the mold, shakeout technique, or to 
a combination of two or more of these 
factors. Data submitted are not suf 
ficient on which to base an opinion 
To a slight extent your mixture of 
shop scrap and malleable scrap may be 
a contributory factor. Hard iron, or 
white iron shrinks and contracts more 
However, your prob 


than gray iron 


lem is an individual problem and can 
be solved only by an expert foundry- 
man familiar with all the conditions 
and free to try out changes in pattern 
design and molding methods. If the 
present castings meet the customers’ 
requirements, you have no reason to 
change the mixture. Certainly you 
cannot make up any other for less 
cost. If cost is no object and if the 
customer insists on a stronger iron, 
the following analysis will be found 
satisfactory: Silicon 1.80 to 2.00 per 
cent; sulphur 0.10 to 0.14 per cent; 
phosphorus 0.20 to 0.30 per cent; man- 
ganese 0.60 to 0.90 per cent; total car- 
bon 3.20 to 5.40 per cent; combined 
carbon 0.65 to 0.80 per cent. This 
metal is made up of steel scrap 30 pe 
cent, return shop scrap 20 per cent, 
pig iron 50 per cent, and will show a 
tensile strength of 33,000 to 40,000 
pounds per square inch and a brinell 
hardness of about 200. Addition of 
from 1 to 5 per cent ferrochromium 
to the metal at the cupola spout will 
produce a white iron casting showing 
a combined carbon content of 2.80 per 
cent 


Several White Metal 
Compositions Available 


Will you kindly advise the prop- 
er mixture for a good hard white 
pattern metal composition of mini- 
mum amount of shrinkage? 


There are a number of alloys used 
for making patterns, but the one most 
widely used is that containing 50 per 
As you 
can see from its composition, the al- 
loy may be used for making ounce 
metal if you desire when the patterns 


cent zine and 50 per cent tin. 
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A Vent Opening in the Center of the 
Core Conducts the Gas Away Safetly 





are outmoded. Another alloy that is 
used to some extent is composed of 
80 per cent lead, 10 per cent tin and 
10 per cent antimony. If it is not 
hard enough, decrease the lead con- 
tent and increase the antimony con- 
tent a like amount. A third alloy 
composed of 50 per cent lead, 40 per 
cent tin and 10 per cent antimony also 
is said to be satisfactory 


Core Needs Vent 
To Carry Gases Away 


We are sending a small defec- 
tive gray iron casting and one of 
the cores. You will note that the 
core has not moved, but the metal 
thickness above the core has dis- 
appeared. In some of these cast- 
ings the hollow part over the core 
just shows through in a small op- 
ening. In others the defect ex- 
tends almost from the back to the 
front with hardly any metal left 


The defect is what is known in 
the foundry as a blow from the core, 
which means that gas generated in 
the core by the heat of the molten 
metal, attempted to escape upward 
through the casting instead of 
through the core print. The trouble 
may be due to the core mixture, to 
part of the molding procedure, or 
merely to a slight oversight on the 
part of the coremaker. Examination 
of the core seems to indicate that 
the composition and degree of bak 
ing are satisfactory, Therefore we 
should say that a small horizontal 
vent hole in the center is all that is 
required to prevent a repetition of the 
present form of defect in the cast 


ings 

Method of placing the vent hole in 
the center of the core will depend 
present coremaking equip 
ment That is a detail that can be 
arranged by any coremaker How 


on the 


ever, if a core vent wire is placed 
in such a manner that the vent ap- 
pears at both ends, care must be 
taken to see that one end is closed 
before the core goes into the oven 
Also care must be observed by the 
molder to see that the open end goes 
in the core print in the mold. If 
the castings are made in large num 
bers, the core print should be de 
signed in a manner to prevent the 
possibility of placing the core in the 
mold end for end. Under ordinary 
conditions the gas from the core 
should escape through the core print 
and into the green sand of the mold 
In some instances it is necessary t¢ 
scratch a vent in the mold joint op 
posite the end of each core print to 
facilitate the escape of the gas In 
some instances, also, this precaution 
is nullified by the application of a 
tight jacket to a snap flask mold In 
cases of that kind the vent can be 


taken off by driving a vent wire 
through the cope over each core 
print. 
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Viewing Foundry Developments 





ROPER cupola repair is an im- 
portant factor in the production 
of uniform iron Two cupolas 
operated exactly alike may produce 
iron differing in chemical 
analysis, due mainly to the fact the 
cupolas were not repaired to exact- 
Numerous 


widely 


ly the same dimensions. 
foundries have standardized cupola 
repair to the extent that all interiors 
must measure up to certain dimen- 
sions which are checked with temp- 
lets 

+ + . 

Aluminum castings to be are welded 
should be prepared for welding by 
grinding, filing or scraping clean an 
area l-inch wide completely surround- 
ing the part to be welded. On large 
areas the casting should be heated just 
above the temperature at which the 
hand may be held on the metal with 


out discomfort 


. . . 


NE electric furnace operator re- 
QO cently installed a water cooled 
roof on the unit and found that the 
life of the refractory was increased 
and the power input decreased, Tests 
showed the amount of heat taken 
away by the water was less than that 
conducted through the roof in the 
unit not water cooled 


+ . 7 


To obtain increased toughness, 
ability to withstand deformation of 
shape without breaking, and to have 
malleable and nonmalleable portions 
in the same casting, is the subject 
of a recent patent It pertains to 
such castings as manhole covers, 
ete., and employs a mixture contain- 
ing 2.75 to 3.10 per cent carbon, 1.25 
to 0.90 per cent silicon, 0.60 per cent 
phosphorus maximum, 0.20 per cent 
sulphur maximum, and 1 per cent 
manganese maximum The metal is 
cast against a chill, and while still 
hot is transferred to a furnace main- 
tained at 1650 to 1850 degrees and 
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At Short Range 


held for 15 minutes to & hours, Then 
it is cooled to 1350 degrees or slight 
ly above and held for 1 hour. Quench 
ing in a molten lead bath at 800 de 
grees for 4 minutes follows, and then 
the casting is heated to 1300 degrees 
and maintained at that temperature 
for 2 hours after which it is cooled. 


° ° ° 


Manganese to a maximum of 0.35 
per cent in malleable iron increases 
strength and yield point, but also in 


creases the annealing time. 
. . + 


N ICKEL used occasionally in 
combination with molybdenum 
aids graphitization in malleable cast 
iron and increases strength and duc 
tility. Chromium, formerly consid- 
ered a deleterious element, now is 
used up to 1.25 per cent with an in 
crease of silicon in making malle 
able fittings for the oil industry 
Such castings have higher tensile 
strength. but marked lower elonga 
tion, 
+ + . 


In castings of irregular sections 
a higher phosphorus content in the 
iron causes segregation near the 
junction of the light and heavy sec 
tions. In a test, a 6-inch block cast 
in dry sand with iron having a 0.1 
per cent phosphorus content solidi 
fied in 43 minutes, while a similar 
block with a 1.5 per cent phosphorus 
content took 8&0 minutes to solidify 


+ . . 


The Cleveland Electric Illuminat 
ing Co., Cleveland, has equipped and 
is operating a new lighting demon 
stration car for use in demonstrating 
industrial and commercial lighting 
A part of the equipment permits 
measuring light intensities in any 
part of the establishment, or placing 
fixtures at any point between the 
floor or ceiling to locate the exact 
point of maximum efficiency 


. . . 


To provide an accurate check on 
the accuracy of the optical pyrome 
ter, one large plant in the automo 
tive industry has three instruments. 
One pyrometer is in daily use, the 


second is held in reserve in case 


something happens to the one in serv- 
ice and the third is kept in the la 
boratory and used only to check the 
service instrument weekly or oftener. 
In this way the management knows 
that 2800 degree Fahr. iron this year 
has the same heat as 2800 degree 
iron next year 


° * ¢ 


ITANIUM additions have been 

made to malleable iron to re 
move sulphur and reduce oxygen. It 
is said to have a slight effect in rais 
ing physical values 


. ° . 


Thickness of the cupola lining is 


an important factor in influencing 
refactory costs \ heavy lining acts 
as an insulator, raising the mean 
temperature of the lining and caus 
ing greater damage \ maximum 
thickness of 9 inches has been recom 


mended for the cupola lining 
+ . ¢ 


N A RECENT proprietary process 
developed for decreasing or elim 
inating the chill effect in centrifu 


gally casting iron pipe in iron molds, 








a thin coating of powdered metallic 
or nonmetallic substance is applied 
to the mold surface 6 seconds before 
the molten 
strike it 

thickness is important, and the fol 


metal is permitted to 


Control of the coating 


lowing limits are mentioned Ferro 
silicon (30 mesh), 0.0003-inch: ka 
olin, 0.0009-inch: tale, 0.0009-inch 


magnesite, 0.0005-inch: ferromanga 


nese, 0.0007-inch;: mica, 0.0008-inch 
zirconium-manganese-silicon. 0.0008 
inch, and seacoal, 0.001-inch The 


coating is applied by mixing wit} 


compressed air forcing it through a 


nozzle situated just back of the pour 


ing spout 
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en of Industry 


Whose Activities Are Making 


ARRY RAYNER, recently elected 
president of the Detroit Found- 
rymen’s association, is foundry 

metallurgist, Dodge Brothers Inc., De- 
troit. Mr. Rayner was born in Can- 
ada and was educated in the public 
schools of Hamilton, Ont., and in the 
Hamilton Collegiate institute of that 
city. From 1906 to 1918 he was em 
ployed in the Hamilton plant of the 
International Harvester Co. of Cuan- 
ada Ltd., and for the greater part ol 
that period was chief chemist in con 
trol of the raw material inspection de 
partment and metallurgical work in the 
gray and malleable iron foundries. 
From 1918 to 1920 he was employed as 
chief chemist at the plant of the Ad 
vance-Rumely Co., La Porte, Ind., and 
in 1920 he became connected with Dodge 
Brothers. Mr. Rayner has been active 
in the Detroit association for a num 
ber of years, and has presented sev 
eral technical papers before that group 
and the American Foundrymen’s asso 
ciation. 
> sf 

L. F. C. Grrarpet, recently elected 
president of the Association Technique 
de Fonderie of Paris, started his ca- 
reer as a professor of chemistry at the 
faculty of pharmacy in Nancy. While 
at that post he published a number of 
works on pure chemistry, electro 
chemistry and physical-chemistry 
After the war he relinquished his pro 
fessorship, but continued to publish 
important works on biological chemis- 
try in collaboration with Prot 
Lasseur. 

In 1925 he took over the control of a 
foundry at Saint Die, where he intro 
duced scientific methods He studied 
particularly cast iron from the point 
of view of the relation between its 
structure and its mechanical proper 
ties and developed methods of con 
trol in the manufacture of castings 
In recent years in collaboration with 
Mr. Tsou, he has studied the problem 
of corrosion in cast iron and hasalso 
dealt with the desulphuration of cast 
iron with Mr. Lelievrs At present 
he is investigating the physico-chem- 
ical study of molding sands, and re- 
cently has published two important 
papers on the subject 

Mr. Girardet has received the gold 
medal and several silver and bronze 
medals from the university In 19382 
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» was awarded the first silver medal 


contributions 





the structure 
investigations 


foundry album on opposite 


domestic con 


Administration 


in engineering development 


position of mechanical en 


Foundry History 


chine Co., Cincinnati, in 1926, On 
incorporation of Cincinnati Grinders, 
a subsidiary, he was appointed direc- 
tor and chief engineer, and later 
when sales and engineering activities 
of the companies were merged, he 
was appointed sales engineering di 
rector for both. In 1932 he estab- 
lished a consulting engineering prac- 
tice specializing in problems of de 
sign, management and marketing, He 
is chairman of the committee for 
standardization of tolerances and al 
lowances for the cylindrical parts 
and limit gages, organized by the 
American Standards association He 
is also secretary of the executive com 
mittee of the machine shop practice 
division, American Society of Me 


chanical Engineers 
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ALEXANDER SELLERS, (see foundry al 
bum on opposite pages), rece ntly elect 
ed president of the National Metal 
Trades association, has long been prom 
inent in the metal working field. Affili- 
ited since 1895 with the industry and 
with the company he now heads, Wil 
liam Sellers & Co, In Philadelphia 
he has been active in various phas 
of metal working, particularly in the 
development of machine tool equip 
ment He was graduated fror the 
University of Pennsylvania in me 
chanical engineering it 189 and 
directly became associated with the 
Sellers company, which was founded 
by his father, William Sellers He 
served first as an aprentice, worked 
his way through the hop fore 
man and superintendent, was elect 


ed vice president in 19! and presi 


PROF Metvin L. Ewe membe 
of the faculty of the University of 
Illinois, Urbana, Ill., since 1907, and 
head of the departme! of theoreti 
cal and applied mechani since 192 
recently was named deat ot thie 
college of engineering and director 
of the engineering experiment ta 
tion of the university Prof, Enger 
was born in Decorah, Towa, in 1881, 
studied at the University of Mint 
esota and finished his undergraduaté 
work at the University of Illinoi: 


‘ 


being graduated with the degree of 





bachelor of science in civil engineer- 
ing in 1906. He received the pro- 
fessional degree of civil engineer in 
1911 and the degree of master of 
science in 1916. Following his grad 
uation he spent 1 year with the Chi- 
Milwaukee, and St. Paul Rail 
returned to the 


cazo, 
road, and then 
University 


i ie a 


R. G. Sweeney, purchasing agent, 
Allyne-Ryan Foundry Co., Cleveland, 
recently was re-elected president ol 


the Purchasing Agents of Cleveland 
vv» 


FRANK WHEATLEY, president, Wheat- 
ley Bros. Foundry & Machine Works, 
operating plants in Tulsa, Okla., and 
Kansas City, Mo., has moved his 
headquarters to Tulsa, to take active 


charge of the company. 
vvyvr~yY 


THEODORE AHRENS recently resigned 
as president of the American Radia- 
tor-Standard Sanitary Corp, because 
of ill health, He will continue as a 
director and member of the executive 
committee 


sn in 


A. C. RicHarpson, formerly connect- 
ed with the bureau of mines at the 
southern experiment station in Tus- 
caloosa, Ala., has been appointed to 
the technical staff of Battelle Memo 
rial institute Columbus, O 

CuestTer R. Austin, formerly associ 
ated with the Roseville experiment 
station of Ohio State university, Co 
umbus, and later compressor engi 
neer with the Ohio Fuel Gas Co., 
Cambridge , O., also has been ap 
pointed to the institute’s technical 
staff. He will be active on a special 
refractory project. 


ARTHUR AIGELTINGER has been elect 
ed vice president of the American 
rake & Foundry Co. and 
Kempton DUNN has been elected as 
sistant treasurer, Both have been as 
sociated with the company for a num- 
ber of vears, Other officers were re 


Shoe 


elected 
vv» 


Cart L. Lirnat for 13 years vice 
president and general manager of 
the Decatur Malleable Iron Co., De- 
ecatur, Ill., has become associated 
with the sales department of the Fed- 
eral Malleable Co., West Allis, Wis. 
Mr. Liebau previously was general 
manager of the Vermillion Malleable 
Iron Co., Hoopston, IIl. 


+, + 
Cart H. ANDERSON has been elected 
president and general manager of 


the Rich Mfg. Co. Ltd., Los Angeles, 
which recently took over assets of 


the United States Foundry Ltd. and 
the Fernholtz Machinery Co., also of 
Los Angeles. Other officers of the 
Rich company include: Vice _ presi- 
dent, L. W. KIRKPATRICK; secretary 
and treasurer, A. C. DELEVANTI; and 
sales manager, Epwarp F. Avr. 


vvy 
EpGar N. Dowiin, formerly presi- 
dent, Allied Die Casting Corp. and 
Acme Die Casting Corp., has been ap- 
pointed manager of the die casting 
division of the American Type found 
ers, Jersey City, N. J. He is also gen 
eral manager of the Precision Die 
Casting Co. and is well known in the 
industry in which he has been con- 
nected actively since 1912. Under 
his direction the die casting of 
the American company division will 
be expanded to produce various forms 
of commercial die castings. 
vvy 
E. O. recently was elected 
president and general manager of Sco- 
vill Mfg. Co., Waterbury, Conn. Other 
officers are as follows: vice president 
and general superintendent, Joun H. 
Goss; vice president, C. P. Goss Jr., 
GeorGe A. Goss, Wittiam M. Goss and 
BenNeEt Bronson; treasurer and con 
troller, LEAvVENWorRTH P. SpPeRRY; sec 
retary and general counsel, Francis T 
assistant seiretary, Burron P 


GOSS 


REEVES; 
Hyper; assistant treasurer and control- 
ler, J. V. MonraGuer; assistant secre- 
taries, T. B. Myers, W. W 
C. F. Donerry 


JOWERS and 
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B. H. Newevrt has been made gen- 
eral superintendent, gray iron 
foundry of the Buick Motor Co., 
Flint, Mich. Mr. Newell has been 
identified with the automobile indus- 
try for a considerable period. For 
10 years he had been superintendent 
of the foundry of Dodge Brothers 
Later he served for 3 years 
as foundry superintendent for the 
Oakland Motor Car Co. During the 
last 15 months he has been assistant 
to the foundry manager of the Cadil- 
lac Motor Car Co. Mr. Newell is a 
graduate of Ohio State university, 
Columbus, O. 


Corp. 
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G. WALTER SANBORN (see foundry al- 
bum on page 34) was elected vice 
president of the United Engineering 
& Foundry Co., Pittsburgh in charge 
of purchases and traffic after the 
company’s annual meeting recently 
He had been purchasing agent since 
1921. He began his business career 
with the William Tod Co., Youngs- 
town, O., in 1902 where he was em- 
ployed in the machine shop. Later 
he held the positions of storekeeper, 
receiving clerk and shipping clerk 
until in 1909 he was made purchas- 
ing agent for that company. 

In 1912 Mr. Sanborn went with 
the Wheeling Mold & Foundry Co., 





Wheeling, W. Va., as field inspector 
and expeditor but shortly thereafter 
returned to the William Tod Co, and 
was with them when they were taken 


over by United Engineering & 
Foundry Co. in 1917. At that time 
he was transferred to Pittsburgh and 
made assistant purchasing agent for 
the company. Four years later, in 
1921, he was given the appointment 
of purchasing agent for the United 
Engineering & Foundry Co 


7+ + 


THOMAS E. LAMoNpy has been ap 
pointed superintendent of the foun- 
dry and the metal and wood pattern- 
shop of the Adams & Westlake Co., 
Elkhart, Ind. Mr, LaMondy was con- 
nected with that company some 20 
years ago, and resigned in 1914 to 
go to Canada to assist in ordnance 
production. He returned to. the 
United States three years later and 
since has held a number of important 
positions as foundry superintendent 
for such firms as the American Cru- 
cible Products Co., Lorain, O.; Muel- 
ler Brass Co., Port Huron, Mich 
General Aluminum & Bronze Co., De- 
troit; Johnson Bronze Co., New Cast- 
tle, Pa.; and the Amalgamated Met- 
als Co., Chicago, 

- a 

His Masesty Kine Greorce V has at 
cepted the Bessemer gold medal of the 
council of the (British) Iron and Steel 
institute. The King has been the pat 
ron of the Iron and Steel institute 
since his succession. The Besseme! 
gold medal was founded in 1873 by the 
late Sir Henry Bessemer, discoverer ot 
the Bessemer process of steelmaking 
and the second president of the Iron 
and Steel institute. He has been 
awarded annually since that date to 
distinguished benefactors of the in- 
dustry and particularly for preemi- 
nent contributions toward the scien- 
tific and technical knowledge of iron 
and steel, In 1899 Queen Victoria, 
and in 1906, King Edward VII re- 
ceived the medal. 


>. 


A. L. CiLark, formerly vice presi 
dent, American Brake Shoe & Found 
ry Co. of California, recently was 
elected president succeeding the late 
Thomas Finigan. Mr. Clark has been 
connected with the foundry industry 
since 1902 when he was employed as 
chief clerk of the American Brake 
Shoe & Foundry Co., at its Mahawh, 
N. J. plant. He entered the operat 
ing department in 1905 as assistant 
to the general superintendent, 4 
years later was made superintendent 
of the Norwood, Mass, plant and in 
1912 he assumed a simiar position at 
the Chicago works. A year later he 
was made superintendent of the 
western foundries and during the 
war period was acting works man- 
ager. In 1921 he was made general 
manager of the California subsidiary 
and vice president in 1922 
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Pendant Type Mold Conveyors Floor Type Mold Conveyors 





Recent Jeffrey Installations 


Prove “It Pays T=, 
























Modernize” 





Jeffrey points with pride to its many 
recent’ Foundry installations which are 
proving highly successful. 


Disintegrators 


Those Foundries that have modernized are 
learning that Jeffrey Equipment will easily 
meet their most severe requirements . 
will greatly reduce their operating costs. 
The Jeffrey line of handling and sand 
conditioning equipment for foundries .. . 
both large and small. . . complete systems 
or small installations ... is complete. The 
list includes: 





Flask Fillers 


Conveyors: Apron, Belt, Scraper Flight. Flask, 
Mold, Castings, Trolley 





Flask Fillers Bucket Elevators 
Core Crushing and Reclaiming Equipment 
Foundry Type Valves Sand Reclaiming and Conditioning Equipment 

ieee Portable Loaders Crushers and Pulverizers 
Chains, Wheels and Buckets Bins and Hoppers 
Transmission Equipment Sereens, Rotary and 

, Electric Vibrating 

Flask Knock-out Units Fans Mixers 
Aerators Bottom Dump Buckets Sereens 





Jeffrey Foundry Engineers will help you 
' Sand Mixers in the modernization of your 
foundry operations for greater 
operating economy. Write them 
today. 


Flask 
Fillers 








Mail This Coupon—and get a copy of Catalog No. 5 
in which you'll find the complete Jeffrey Service for 
the Foundry described and illustrated. Typical arrange- 
ments of equipment are clearly pictured by perspective 
drawings. Clip and mail this coupon. 



















Aerators 










Fans 
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The Jeffrey Manufacturing Company, 907-99 North Fourth St. 






» Columbus, Ohio 





Please send copy of Jeffrey Foundry Catalog No. 540 







Firm Name 


Individual 







Address. . 


We are interested in 













'Pulverizers 





Michigan State Holds Short Course 


ECHNICAL and practical prob 

lems relating to the melting of 

iron featured the second an- 
nual short course in foundry work 
conducted by the mechanical engi 
neering department of Michigan 
State College of Agriculture and Ap 
plied Science at East Lansing, Mich., 
April 19 to 21, in co-operation with 
the Detroit Foundrymen’s associa 
tion Details for the meeting were 
prepared under the direction of Prof. 
Sefing of Michigan 
Meetings were held 


Frederick G., 
State college. 
in the R. E. Olds hall of engineer 
ing, and during the meeting the vis 
iting foundrymen inspected the uni- 
versity foundry and witnessed the 
first heat from a new indirect arc, 
tilting type electric furnace just in 
stalled as equipment for a research 
program to be undertaken shortly. 
At the opening session on Thurs 
day morning, Frank G. Steinebach 
managing editor of THr Founpry, 
Cleveland, spoke on “The Develop 
ment of Melting Cast Iron,"’ tracing 
briefly the early history of the found 
ry industry and outlining some of the 
more important developments in the 
art of melting which have had con 
siderable influence over the design 
of present day melting equipment 


Variables of Construction 


Three papers were presented at 
the Thursday afternoon session un 
der the chairmanship of Jesse D 
Stoddard, Detroit Testing Labora 
tory, Detroit. John Grennan, Univer 
sity of Michigan, Ann Arbor, Mich., 
in a paper on “Cupola Design,” dis 
cussed the variables of construction 
which influence operation. He point 
ed out that no research has been 
completed to establish definitely the 
height of the charging door, He 
stated that the single row of tuyeres 
probably is the most popular and 
also indicated the features of tuyere 
design in the balanced blast cupola 
developed in England. In discussing 
the height of the bed. results of ex- 
periments at the WUniversity§ of 
Michigan were presented, in which 
it was shown that using the same 
melting ratio and with the same 
tuyere height and area hottest iron 
was secured with a bed of 66 inches 
In this test, the bed rather than the 


38 


Foundrymen discuss problems relating to 


the melting of tron at three day session 


height of the charging door seemed 
to have the greatest influence on the 
temperature of the iron, 

R. E. Aptekar, consulting engi- 
neer, Ypsilanti, Mich., in a paper on 
“refractories,’’ described the various 
zones in the cupola and discussed the 
properties required by the refrac 
tories in each zone. He stated that 
physical rather than chemical prop 
erties are of most importance in 
many instances, and discussed the 
composition diagram of alumina and 
silica to show the most desirabl« 
composition for cupola use, In the 
discussion, Robert E. Kennedy, tech 
nical secretary, American Foundry 
men’s association, Chicago, pointed 
te the work which has been done by 
the committee on refractories of that 
association, 


Sand in the Cupola 


A paper on “Slags,’’ read by Fred 
J. Walls, Eaton-Erb Foundry Co 
Vassar, Mich., stated that in making 
# cupola charge it is important to 
create a slag which has as low a fu 
sion point as is consistent with con 
ditions present, and at the same time 
is in a sufficiently large quantity for 
cupola operation control, to cover 
well the bath of molten iron in the 
hearth and to act as a secondary 
cleanser for the molten iron passing 
through it. When the cupola bridges, 
the author suggested throwing sharp 
sand into the furnace 


H. V. Crawford, General Electric 


Co., Schenectady, N. Y., presented a 
paper on “The Air and Gases in the 
Cupola’ at the Friday morning ses- 
sion, with Henry Lane as chairman 
Mr. Crawford stressed the import 
ance of air as a material in cupola 
cperation and stated that after the 
cupola has been charged, air is the 
only controllable variable which will 
affect the iron materially, Throug! 
the aid of charts he showed the 
theory of combustion within the 
cupola, the changes which occur ir 
cupola gases, and the different reac 
tions which take place in the various 
zones of the furnace He also pre 
sented a simple method for deter 
mining the proper weight of air to 
secure correct control for existing 
conditions in cupola melting. 


The afternoon session, with Harry 
Rayner, Dodge Bros. Inc., Detroit, 
as chairman, took the form of a 
round table discussion under the 
leadership of Fred J. Walls. In dis- 
cussing linings for cupolas in con 
tinuous operation, Mr. Walls stated 
that he did not consider it advisable 
to patch over partly burned brick 
but believed it necessary that such 
bricks be replaced, It was suggested 
that in figuring the heat produced in 
the cupola, consideration should be 
give to the heat secured through the 
oxidation of silicon and manganese 
in the iron, Considerable discussion 
centered around materials for the 
slag and tap holes, with a number 
of those present favoring purchased 
blocks. 

It was stated that bundled scrap 
which is being used by many found 
ries in the Detroit district, probably 
should be made up in bundles prob 
ably not exceeding 100 pounds to 
secure the best results in the cupola 
Ordinary molding sand which is fair- 
ly open was favored by many for the 
cupola bottom, and it was pointed 
out that a tight. sand causes the 
metal to boil. 


Method Is Flexible 


Charles Morrison, assistant metal 
lurgist Saginaw Malleable Iron divi 
sion, General Motors Corp., Saginaw, 
Mich., presented a paper on “Elec 
tric Furnace and Duplexing” at the 
Friday evening session, at which 
Glenn Coley, metallurgist, Detroit 
Edison Co., Detroit, presided Mr 
Morrison discussed the operation of 
the cupola in melting the iron and 
the use of the electric furnace in 
superheating. He stated that over a 
period of years, the duplexing meth 
od in the production of malleablk 
cast iron has proved superior to pre 
vious methods employed at his plant 
since it is more flexible, produces 
more uniform iron, adapts itself well 
to straight line production and has a 
low overall cost 

A paper on “Special Cast TIror 
Alloys,’ presented by R. G. McEl 
wee, general manager, D. J. Ryan 
Foundry Co., Ecorse, Mich., de- 
scribed the practice employed in 

(Concluded on page 40) 
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(Concluded from page 38) 
producing several different types ol 
alloyed cast irons, including a modi- 
fied malleable, The latter has an ap- 
proximate composition of total car- 
bon 2.40 per cent; silicon 1.50 to 
1.60 per cent, depending on the sec 
tions: manganese 0.35 per cent; and 
sulphur and phosphorus as low as 
possible. A number of heat treat- 
ments may be used, the following 
being typical: Heat at 1750 for 4 
hours, cool in furnace to 1550, oil 
quench, and draw 1 to 10 hours at 
degrees. One hour draw at 
that temperature will produce the 


L200 


following physical properties: Ten 
sile strength 
pounds per square inch; elastic limit 


S0,000 to Loo lene 
65,000 to 75,000 pounds per square 
inch; elongation 2 to 3 per cent; 
and brinell hardness approximately 


wie 


Saturday morning, Carl Joseph, 
metallurgist, Malleabl 


Iron division, General Motors Corp., 


Saginaw 


Saginaw, presented an _ interesting 
paper on “Cupola Control,’ in which 
he discussed in general the factors 
which must be taken into considera 
tion in securing complete control of 
melting operations, and presented de 
tailed information on the practices 
followed at his plant. Mr. Joseph 
believes that the proper selection o! 
raw materials is one of the most im 
portant cupola 
and presented data sheets to show 


factors in control, 
the practice data which is secured 
from both the blast furnaces and the 
coke ovens. 

Harry W. Dietert, chief engineer, 
Radiator Corp., Detroit, in a 
vaper “‘What the Future Holds for 
the Cast Iron Industry,"’ predicted 
that the industry today is securing 
an ever broadening field for its prod 
uets Recent developments, includ- 


Vv. s§ 


ing the production of exceptionally 
high strength irons, an increase in 
corrosion resisting properties, the de- 
velopment of irons to meet high tem- 
peratures, the collection and dissem- 
ination of technical data on gray 
iron, the application of modern mer- 
chandising methods and the intro 
duction of one part casting construc 
tion, have set the stage for remark- 
able progress, 


The Detroit Foundrymen’'s associ 
ation held its regular monthly meet- 
ing in the Michigan State Union 
building on Thursday night of the 
foundry course, with Fred J. Walls. 
president of the group, presiding 
Speakers included H. B. Dirks, dean 
of engineering, Michigan State col 
lege, who welcomed the foundrymen 
W. S. Carpen- 
“Funda- 


to the campus, and Rey 
ter of Lansing, who spoke on 
mentals of Prosperity 


The following officers of the asso 
ciation were elected for the coming 
vear: President, Harry 
Dodge Bros; vice president, Vaughn 
Reid, City Pattern Works; 
Harry J. Deutsch, Aluminum Co. ol 
America; treasurer, Frank X 
Mushynski, American Car & Foundry 
Co.; members of the executive board, 
Ira F. Cheney, Griffin Wheel Co., and 
Fred J. Walls; A. F. A. representa- 
tive, Jesse D. Stoddard, Detroit Test 
ing Laboratory. James L. Mahon an 
nounced that the annual banquet and 
ladies night program would be held 
May 17. 


Rayner 


secretary 


Information on the set-up and or- 
ganization of district sections of the 
American Foundrymen’s association 
was presented by Robert E. Kennedy, 
and the executive committee of the 
Detroit association will report re- 
garding affiliation with the national 
association at the next meeting. 


Ohio Foundrymen Discuss 


Technical Problems 


HE technical department of the 

American Foundrymen’s associa- 
tion through the co-operation of the 
industrial engineering department of 
Ohio State university and a local com- 
mittee staged a two day foundry con- 
ference in Columbus, April 5 and 6. 
John Younger and R. P. Schneider 
of the industrial engineering depart 
ment presided at the opening session 
where the welcome of the university 
was extended R. FE. Kennedy, tech- 
nical secretary, A. F. A. outlined the 
work and accomplishments of the 4as- 
sociation in educating producers and 
users of castings. 

Dr. D. J. Demorest, department of 
metallurgy of the university com- 
pared the heat value of various fuels 
including coal, oil, gas, butane and 


40) 


at Columbus Meeting 


electricity ranging at present prices 
from 15% cents for coal to $3.66 for 
electricity per million B.t.u. C. Smith, 
Bonney-Floyd Co., Columbus, detailed 
the heat treatment practice followed 
by his firm. Both carbon and alloy 
grades are given quenching and tem- 
pering treatment. He gave as an ex- 
ample carbon steel wheel centers for 
electric locomotives developing the 
following specification properties 
Tensile strength, 85,000 pounds per 
square inch; yield point, 55,000 
pounds per square inch; elongation, 
22 per cent in 2 inches; reduction in 
area 40 per cent. These wheel cen- 
ters were tested by drop test with a 
30 pound weight dropped three times 
through a 20 foot distance on the 
center of the wheel supported at the 





rim this test was met without ans 
sign of crack or failure. Mr. Smith 
defined as the essential factors in 
good heat treating practice, quick 
handling, adequate capacity, and close 
control with proper pyrometric equip- 
ment. The wheel centers were 
quenched from 1600 degrees in water 
and tempered at 500 to 1300 degrees 
Fahr. 

Dr. John W. Bolton, Lunkenheimer 
Co., Cincinnati, outlined the develop- 
ment of gray cast iron within the past 
15 years. The importance of total 
carbon and _ graphite state, new 
thoughts to the gray iron foundry- 
men 10 years ago, are vitally im- 
portant today. Dr. Bolton prophesied 
the possibility of obtaining graphit 
in nodular form as the next long step 
in the advance of gray cast iron 

G. A. Bole, engineering experiment 
station, Ohio State university, de- 
scribed new developments in insula 
refractories at the Friday mornin; 
session. This was followed by a short 
round table discussion on the prepa 
ration of molding sand. 

Prof. W. J. MeCaughey, depari- 
ment of mineralogy, described in 
vestigational work which has been 
proceeding for a number of years on 
the influence of slag in blast furnace 
and open-hearth steel practice Dr 
MecCaughey holds that removing fus 
able compounds emisive to the metals 
is the primary function of slag in «ll 
melting processes. Studies are be- 
ing made to determine what mineral 
compounds are most effective in ac- 
complishing this purpose. 

Dr. C. H. Lorig, Battelle Memorial 
institute, described new developments 
in the production of malleable cast 
iron. The definite advances which 
have been made in shortening an- 
nealing time and in imparting new 
properties by the addition of alloys 
were described. 

At the dinner meeting Thursday 
Dr. H. W. Gillett, Battelle Memorial 
institute spoke on the future of the 
foundry industry and Dan M. Avey, 
vice president American Foundry 
men't association, on merchandising 
castings. 

The local committee in charge of 
the program was as follows: Chair 
man, A. W. Gregg, Bonney-Floyd Co 
E. W. Campion, Buckeye Steel Cast- 
ing Co.; J. M. Kittle, Ohio Malleable 
Iron Co.; H. W. DeBruin, Jeffrey 
Mfg. Co.; W. C. MeMahon, Columbus 
Malleable Iron Co.; L. H. Marshall, 
L. H. Marshall Co.; C. H. Lorig, 
Battelle Memorial institute; R. P 
Schneider, Industrial Engineering de- 
partment; Secretary, A. H. Dierker, 
Engineering Experiment station, Ohio 
State university. 

Faleon Bronze Co., Youngstown 
O., is sponsoring a research program 
at the Battelle Memorial institute, 
Columbus, O., to improve the quality 
of copper alloy castings. The project 
will be in charge of C. H. Lorig. 
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Prevent Losses with 


Proper Gates and R 


{EN pouring small side floor 
or snap flask castings from 
ladles, usually it is 
necessary to transfer the metal from 
the ladle to the mold in the shortest 
possible time and at the highest prac- 
tical temperature. Where this pre 
caution is neglected the metal may 
not flow the full distance nor com 
pletely fill the entire mold cavity. A 


shank 


few seconds variation in the pouring 
speed of certain small castings may 
represent the difference between suc 
cess and failure 

High temperature of the metal is 
not detrimental for light, thin sec- 
tions The steel solidifies so rapid!y 
that it does not burn the sand ww 
any extent and does not set up the 
difficult cleaning problem found in 
large castings poured with exceeding- 
ly hot metal. If the area is not too 
great and if the casting is gated prop 
erly, the high temperature will not 
cause the metal to crack. 

Many large castings should be 
poured with comparatively cold metal 
and as slowly as the temperature wil! 
permit with safety to fully and com- 
pletely take the impression of the 
mold. When poured cold and slowly 
the metal will not burn into the sand 
to the same extent as metal poured 
fast and hot. Also there is less prob- 
ability for the casting to develop 
checks and cracks. 


Various Types of Ladles 


Ingot makers are familiar with the 
appearance of cracks which follow 


when metal is poured too hot. 
Cracked castings in many instances 
may be traced to the same cause. In 
a typical example cast steel cylinders 
6 inches inside diameter, 10 inches 
outside diameter and 5 feet in length 
have developed extensive cracks when 
poured fast with hot metal in the 
first part of the heat The same 
cylinders showed no sign of cracks 
when poured slowly at the end of the 
heat with cooler metal. 

Since the 
of ladles employed in steel foundries 


various types and sizes 


constitute an important contributory 
factor in the process of transferring 
the molten steel to the molds it is 
quite pertinent at this point to refer 
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Control the Speed 


ADLES through which the 

steel flows from a nozzle in 
the bottom are used exclusively 
in open-hearth plants and to a 
considerable extent in steel 
foundries where the metal is 
tapped from converters and 
electric furnaces, particularly 
where steel is prepared accord- 
ing to the basic process, The 
blanket of slag keeps the metal 
hot over a comparatively long 
period, Any entrained =§ slag 
floats toward the top and away 
from the nozzle from which the 
clean metal enters the mold. 
The speed of pouring may be 
regulated by intelligent manip- 
ulation of the stopper. On ac- 
count of the higher tempera- 
ture attained in acid lined con- 
verters and electric furnaces, 
the metal readily is handled in 
teapot type ladles and poured 
over the lip. Small castings 
are poured from hand shank 
ladies filled from the larger la- 
dles mounted on trucks or sus- 
pended from the crane, 











—_ 


to the subject briefly as summariz: 
by R. B. Farquhar Jr. 

Bottom pour ladles are used al 
most universally 
umes of metal are handled, although 
many small ladles of that type are 
employed for handling heats as small 
The bottom pouring meth 


where large vol 


as 3 tons 
od prevails in large open-hearth 
plants whether the furnaces are basic 
or acid lined Bottom poured ladles 
are used almost exclusively for pour- 
ing basic metal from electric fur 
naces even though the heat may not 
exceed 2 or 3 tons. This practice pre 
vails due to the difficulty in skim- 
ming thoroughly the powdery carbid« 
slag from lip, teapot or bull ladles 
Among the bottom 
pouring it may be mentioned that th: 
coating of slag covers. the 
metal acts as a protection from drafts 


advantages of 
which 


and hasty chilling 


isers 


BY PAT DWYER 


from 


Where the stream is drawn 


the bottom of the ladle through ea 


nozzle, the entrained slag permeatin: 


the bath of metal just tapped con 
stantly rises toward the surface and 
away from the exit Thus the metal 


will remain hot over a longer period 
and the tendency for slag to be drawn 
into the mold is reduced Particles 
of slag which rise to the surface after 
lip pou! ladles are kimmed, are not 
nearly so prevalent in the castings, 
but this method presents difficultic 
Common troubles with nozzles and 
cutting out eaking or 
often are cited a 


stoppers 
breaking, 
disadvantages in the bottom pouring 


serious 


method These troubles are real, but 


generally they can be prevented by 
careful study, by experience, and by 
close attention to detail In a typical 
instance one foundry superintendent 
personally investigated every leaky 
or other stopper trouble. In this man 
ner he arrived at a correct diagnosi 

or perhaps more properly speaking 
an accurate post mortem decision and 
spared no expense to prevent further 


trouble of a like characte! 


Cost Is Considered 


As compared with over the tip 
pouring, the additional cost of stop 
pers nozzles, stopper rods and 
sleeves must be considered in con- 
nection with bottom pouring Usual- 
ly alsu, the degree of skill and the 


amount of labor is greater in prepat 
ing the bottom pour ladle and also 


in the actual teeming of the metal 

In u“ shop handling a great deal of 
side floor work where most of the 
metal must be poured from shan! 


ladles, the metal may be transferred 
from the 
crane ladle of either the lip or bot 
tom pour type 


with about equal facility 
Considerable study 
and an extended series of tests in on: 
foundry seemed to indicate that bot 
tom pouring into shank ladles from 
a bottom pour ladle presented mat 

advantages to offset stopper troubles, 
cost of nozzles, stoppers, stopper rod 
and sleeves, although i: ome it 
stances the extremely hot acid elec 
tric metal 


section castings caused an actual fu- 


required for light. thin 


sion of the stopper rod 





Metal poured from a bottom pour 
ladle into a shank ladle stays hot 
longer and is freer of slag. There is 
no labor involved in skimming the 
large ladle, thinner castings may be 
expected and the amount of skull will 
be reduced in both large and small 
ladles 

On account of the weight and vol 
ume of metal involved, lip ladles with 
a greater capacity than 4 or 5 tons 
usually are not used in steel found- 
ries For heats of this maximun 
weight, usually they are used only for 
converter and electric steel of high 
quantities ol 
open-hearth steel never is 
over the lip of the ladle. This is dus 
to the comparative rapidity with 
which the metal chills after it is 
skimmed The metal loses fluidity 
and causes ladle skulls and misrun 
castings This condition does not 
obtain with hot 
eleetric steel on account of the high 
temperature, extreme fluidity and the 
comparative ease with which most of 


temperature. Large 


poured 


converter or acid 


the slags may be removed from the 
surface of the metal 


Hold Converter Metal 


As a result of this high tempera 
ture it is quite common practice in 
handling converter metal to hold 
ladles from 5 to 10 minutes after the 
slag is skimmed from the surface be- 
fore pouring thick or heavy castings 
This practice of holding the metal is 
highly commendable and in some in 
stances actually mandatory where thie 
castings have to meet severe specifi 
cations, The entire bath is permeated 
with finely divided slag particles inei 
dent to the converter process of mak 
ing steel. The standing period ai 
fords these particles a chance to float 
to the surface 
for a brief period 


Converter metal held 
merely a part ol 
good converter practice ——will meet 
any reasonable test to which the cast- 
ing is subjected 

Where the metal is poured over the 
lip, slag constantly rises to the point 
from which the stream is drawn in 
stead of away from that point as in 
bottom pouring practice. Physical 
tests show a wide variation in similar 
castings poured according to the two 
methods. 

The use of teapot ladles is quite 


common in handling converter or 


electric steel Most of the objections 
to lip pouring are -overcome insofat 
as Slag is concerned whether acid o1 
basic Protective covering of the 
Slag referred to previously is pres 
ent and since the stream is drawn 
from the bottom of the bath, the slas 
rises constantly from the vicinity ol 
the exit and castings free from slae 
particles may be expected 

However, trouble may be expected 
in a teapot ladle if the spout freezes 
before the ladle is emptied. This con 
tingency rarely occurs with the hot 
metal usually found in converter and 
electric furnace shops manufacturing 


i4 


thin section, small castings. Great 


care and haste must be exercised if 
heavy skulls and high labor costs for 


chipping are to be prevented and 
frequent lining of the spouts avoided. 
Even with teapot ladles, skimming 
in the spout often is necessary on ac- 
count of the constant accumulation 
of slag over and around the opening. 

Small bull ladles of 1000 to 2000 
pounds capacity are used extensively 
in converter and electric steel found 
ries. They are filled from the main 
ladle containing the entire heat, or, 
in some instances directly from thie 
furnace or converter spout They 
may be skimmed readily and thor 
oughly and can be used for pouring 
steel into small molds comparatively 
close to the floor. They will not de 
velop skulls where the metal is hot 
and may be used repeatedly without 
chipping or relining, as in ordinary 
gray iron foundry practice 

The pouring problem involves th: 
size of the mold or the volume ot 
metal, temperature of metal in the 
ladle, and the time necessary to trans- 
fer the metal from the ladle to the 
mold to get the best results or a 
given volume of a certain tempera 
ture, the time required to make the 
transfer to accomplish the best re 
sults may vary greatly on castings of 
similar weight, but dissimilar shape 
For example a 2000-pound thin see 
tion castings of great superficial area 
should be poured much more rapidly 
and with much hotter metal than a 
casting of similar weight but smaile1 
in size and thicker in section 


Time Determined by Experience 


On a new job the correct time can 
be determined only by judgment and 
experience. This feature increas: 
the hazard which always accompanies 
the production of single large steel 
castinges So many jostling factors 
are involved that it seems impossible 
to lay down a set of rules that can 
be applied absolutely for the guid 
ance of the foreman, or other person 
directly responsible for the produce 
tion of perfect castings 

According to records kept in vari 
ous foundries the actual elapsed time 
for pouring steel castings may vary 
from a few seconds for a snap flask 
mold to 25 
weighing 15” tons. In the latter in 


minutes for castings 
stance four bottom pour ladles were 
employed simultaneously and th 
metal entered the mold through three 
diameter brick 


5-inch runners 


Risers on these castings did not solid 


ifv until 3% hours after the castings 
were poured and the castings still 
showed a dull red color when they 
were stripped 14 days later 

Since the rate of pouring a given 
casting should be determined partly 
by knowledge of the temperature ol 
the metal, it is quite important that 
the approximate temperature as indi- 
cated by the fluidity should be deter 
mined and the information conveyed 





to the man in charge of the pouring 


operation. The ordinary spoon test 
taken immediately before the metal is 
tapped from the furnace supplies this 
information in a practical and easily 
understandable form. 

This practice may be standardized 
to the extent that the foreman can 
order from the melter metal suitab), 
for light or heavy castings in terms 
of the number of seconds required 
for the spoon test metal to solidify 
Where he orders 8)-second metal for 
small thin castings and the spoon test 
shows only 65 seconds, the man di- 
recting the pouring confidently an- 
ticipates a number of missrun cast- 
ings. 

Where a miscellaneous line of cast 
ings is produced the usual practice ts 
to pour the smaller castings with 
shank ladles filled from the bottoina 
pour main ladle containing the en 
tire heat. If the initial temperatui 
is not as high as desired, part of the 
steel may be poured from shanks and 
the remainder of the metal poured 
directly from the main ladle into the 
heavier castings. Temperature of the 
metal is an important phase of the 
subject and should be accorded criti 
cal attention and intelligent study. 

An almost infinite number and 
variety of exceptions constantly re 
quire ripe experience and keen study 
Even where the temperature of the 
metal is fairly well known, the man 
in charge must know or rather must 
be in a position to estimate closely 
how long it can be kept in the best 
condition to pour the castings on the 
floor for any given heat Also he 
must determine in advance the order 
in which the various castings should 
be poured according to comparative 
area, weight, section and intricacy, 
liability to crack, check, burn in ete 
This involves maintenance of a nice 
balance A great many factors con- 
stantly must be given consideration 
in their relation to each other, a 
combination that keeps perfection of 
accomplishment just out of reach 


Estimate Pouring Speed 


Speed or rapidity of transferring 
metal from the ladle to the mold is 
controlled by the size of the runner 
and gate or gates and for large cast 
ings especially these sizes must be 
determined from a general knowledz¢ 
of the laws governing the flow oj 
liquids under static pressure. This 
point has been touched upon previ 
ously. 

The most desirable time in whieh 
to fill a given mold of large volume 
usually depends on the judgment and 
experience of the operator This 
judgment and experience in turn are 
predicated on section, area and vol 
ume of the casting. Manifestly the 
upper limit is determined by the size 
of the ladle nozzle Irrespective of 
any increase in the size of the gate 
required to 


over that absorb the 


(Concluded on page 16) 
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The ROYER. 


in One Operation! 








Removes 
Scrap 


Delivers 
Prepared 





Sang 


The Royer Combination of Scrap R In a few minutes by releasing two bolts 
Remover and Sand Separator and Blender oa The Royer Sand Separator and Blender 
is without doubt one of the most adapt- - can be removed from this unit, placed 
able of all the various sand preparing neal upon wheels (supplied with this combi 
units ever offered to the trade. nation) thus becoming a distinct and 

At a minimum of trouble or expense this portable unit, which can be moved to the side 
unit can be installed in any sand handling bays to prepare sand for bench work; or be 
system and fed by mechanical means, or it may placed under the discharge spout of any muller 
be transported from place to place on the for the final preparation of facing sand 
main floor by means of a traveling crane and This machine is worthy of serious consider 


fed by crane and grab bucket. ation and will save money in many ways 


‘ROYER FOUNDRY @© MACHINE COs 


oe 
ROYER PRODUCTS es ‘ 
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REPRESENTATIVES 
Snyder Foundry Supply Co., Los Angeles, Calif 
Pacific Graphite Works, Oakland, Calif 
Western Foundry Sand Co., Seattle, Wash 
Wm. S. Edgar, Engineer, Pittsburgh, Pa 


Alexander Haigh, Boston, Mass. 

David D. Baxter, Rochester, N. Y. 
Engineering Service Co., Roanoke, Va 
Fenton Foundry Supply Co., Dayton, O 
Rapp & Hollins Inc., Chicago, III. 
Distributed in Canada by Canadian Foundry Supplies & Equipment, Ltd., Montreal, Que 
Manufactured in Great Britain by Pneulec, Ltd. Smethwick, near Birmingham 
Manufactured in France by Fenwick Freres, 8 Rue de Rocroy, Paris 


and Toronto, Ont 
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(Concluded from page 44) 
stream from any given size nozzle, no 
inerease can be effected in the speed 
with which the metal is transferred 
from the ladle to the mold. 

Instead of one large opening, the 
gate may be divided into two or more 
passages for a better distribution of 
the metal Also, and this applies 
particularly to large molds where the 
metal has to rise a great distance 
from the bottom, the vertical runner 
is connected by two and in some in- 
stances three gates to the mold, One 
is located at the bottom, one midway 
between top and bottom, and one at 
or near the top. The half way gate 
is highly desirable since it admits 
fresh hot 
about the time the metal which en 
tered at the bottom is beginning to 


metal to the easting at 


cool Also entrance of metal at this 
point relieves the pressure on the 
bottom gate. Under the new balance: 
thus set up the remainder of the 


metal required to fill the mold will 
enter through the second gate and 
thus promote solidification of (he 
casting from the bottom upward. In 
the event that a third gate is pro 
vided to deliver metal at or near the 
top of the casting, entrance of meta! 
through the middle gate will ceas: 
when the metal in the mold arrive 
at the level of the top gate. Thus 
the last and hottest metal enters the 
mold at the top, the ideal condition 
to promote feeding. 

Gates on small castings may be Y 
shaped, fan, horn, or straight accord 
ing to the design of the casting. They 
must be arranged in a manner to pre- 
vent the metal from cutting or wash- 
ing the sand, or trapping air. Metal 
should be introduced into the mold at 
the point least likely to cause cutting 
or disturbance of cores or mold walls 


Prevent Cracked Castings 


Consideration must be given to the 
possibility or probability of hot or 
cold cracks developing upon solidi- 
fication of the metal or during the 
cooling and shrinking of the casting. 
The problem is complicated further 
by the necessity of attaching the 
gates in a manner that will facilitate 
their removal with a minimum ex 
penditure of time and effort in the 
cleaning room. In many instances 
gates may be designed and used as 
feeders for small and medium size 
castings and occasionally the metal 
may be poured directly through the 
feeding head, thus eliminating th« 
necessity for the additional and ordi 
nary runner and gate, 

Since alloy steel castings now ar 
made extensively it may be pertinent 
at this point to note that risers on 
chrome-nickel steel castings, particu- 
larly of the 18-8 type can be cut sue 
cessfully with an injector type cut 
ting blow pipe. As considerable heat 
is necessary it is recommended by 
the makers that one size larger noz 
zle be used than would be the case 
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when working on plain carbon steel 
castings. 

Preferably the nozzle should hay 
six preheating jets instead of the 
usual four or less. Oxygen host 
should be *°s-inch diameter to obtain 
ample volume. Oxygen pressure needs 
to be increased perhaps 15 to 20 per 
required fo1 
plain carbon steel casting 


eent over the pressure 

cutting 

It is claimed that a skilled operator 

will sever a 6 x 6-ineh riser in from 
to 31% minutes cutting time 


This is the fiftv-second of a series 


of articles dealing with the various 
types of gates and risers used in tht 
foundry industry The ftifty-third in- 
stallment will appear in an early is 
sue The Editors 


Joins Sales Force 
Of Pittsburgh Company 


Day E. Cutler, for the past 8 years 
connected with the Pittsburgh office 


of the General Electric Co., Schenec 





Day kk. Cutler 


tady, N. Y., in the sale of cupola 
blowing equipment, has accepted a 
position with the sales force of the 
J. S. MeCormick Co., Pittsburgh, Mr 
Cutler was graduated from the Vir- 
ginia Polytechnic institute, in 1922 
with a degree in mechanical engi 
neering, 


Publishes Research on 
Impact Testing of Tron 


American Society for Testing Ma 
terials, 260 South Broad street, Phil 
adelphia, recently has published ‘‘Im- 
pact Testing of Cast Iron” dealing 
with several forms of that type of 
test. The research work, which is 
reported in a comprehensive series 
of data, extended over a period of 





three years, and the correlation of 
data was handled by subcommittee 
XV on impact testing of the A. S. T. 
M. of committee A-3 on east iron 
group. That group enlisted the co 
operation of other prominent work- 
ers in the field of cast iron. 

Some 500 test bars were cast, ma- 
chined and tested specially by the 
several methods investigated and on 
the various types of machines in com 
mercial use Extensive tables in the 
publication give the results of the 
transverse, tension, fatigue, compres 
sion and shear tests which were 
made, and by use of charts and illus 
trations, these data are condensed 
in convenient form 

Notched and unnotched Charpy and 
Izod tests were run, as well as re 
peated blow and drop tests The 
conclusion of the committee in 
charge are included, as is a chapter 
on the microstructure of irons in the 
impact investigation 

Copies of the report may be ob 
tained through the offices of the so 


ciety for 50 cents 


Elected President of 
Grinding Wheel Group 


Frank R. Henry (see 
bum on page 34) vice president and 
manager of sales, Simonds Worden 
White Co., Dayton, O 
president of the 


family al 


recently was 
elected Grinding 
Wheel Manufacturers association, Dr. 
Henry served as secretary of the as 
sociation since its organization in 
July, 1924. He also is president of 
the Ohio Ceramic Industries associa- 
Colum 


tion, Ohio State university, 


bus, ©. 


Malleable Cost 
National 
Hugh S. Johnson approved on April 


Recovery Administrator 
25 the uniform method of cost ac- 
counting for the malleable iron in 
dustry, as submitted by the indus 


accordance 


iry’s code authority i: 
with requirements of the code. At the 
request of the code authority the ap 
proval was given for a trial period o 
90 days, during which time reports 
will be made to indicate whether the 
method adopted is functioning prop 
erly. The provision for a waiting 
period between time of filing and ef 
fective date of price lists also was 


suspended 


Elects Group Officers 

E. F. Ross, associate editor, Steel, 
recently was elected chairman of the 
Cleveland chapter of the American 
Society for Metals Other officers 
are as follows Vice chairman, H. 
B. Pulsifier, metallurgist, Ferry Cap 
& secretary-treasurer, 
r. T. Williams, sales metallurgist, 
Cleveland Tractor Co 


Set Screw Co.: 
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ITS A HERMAN IT'S WORTH USING. 
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Molding In Cores 


The 750-lb. Series Herman assures proper ramming, clean draws, 


and speedy operations. It is unnecessary for the operator to leave 


the control valve as the finished cores are deposited directly on the 


conveyor. 


Perhaps your work is applicable to this method of molding. 


Real production may be obtained. 


Why not investigate? We solicit your inquiries. 
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GENERAL OFFICES: Union Bank Building PITTSBURGH, PA. 
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Faces Shortage of Trained Men 


(Concluded from page 21) 


tives, why go to the inconvenience of 
learning the trade? 

The foundry has lost prestige and 
power to attract the younger genera 
tion, principally through the psycho- 
logical effect of the way in which this 
problem has been handled. 

The old rule of thumb method in 
the foundry has been supplanted by 
modern technique and science, There 
is no valid reason why foundry work 
cannot and should not be made at 
tractive to any young man. The em- 
ployer should encourage and stimu- 
late a desire by recruiting young men 
from the ranks, Young men who 
have demonstrated desire and ability 
to become leaders and executives. 

Slackness of foundry activities for 
the past 4 years has resulted in a de 
cided drop in the potential supply of 
trained foundry executives. W hat- 
ever training was carried on in a few 
plants has been curtailed greatly if 
not entirely suspended, 


Many Men Forced Out 


Through unfavorable business con- 
ditions foundry executives and assist- 
ants have been forced out, never to 
return, Others have been let out, 
due to advanced age. This latter 
group doubtless is greater in pro- 
portion, than during normal times 
Little attention is paid to a man’s 
age when everything is humming and 
the plant is busy. 

To secure qualified men for the 
foundry in the future, foundry own- 
ers must interest themselves in this 
With a few 
tions, the owners have stood aloof 
individually and collectively. If 
they were asked: ‘‘Have you trained 
men, equal in number to those re- 
quired to operate your plant?" the 
majority would answer in the nega- 
tive. Probably a more specific an- 
“The training has 
been more or less accidental, I had 
nothing to do with it.” If this is the 
case—-and the evidence points in that 
direction—-the owners are guilty of 
indifference or even neglect, detri- 
mental to their own interest. 

To rehabilitate the neglected pro- 
fession a number of plans may be 
suggested. Any plan must include 
practical training and technical edu- 


cause, notable excep- 


swer would be: 


cation. 

The principal 
found in choosing the right material, 
young men most likely to finish the 


difficulty will be 


course, The boys should be selected 
from among high school students, 
eraduate or non-graduate 
have entered institutions of higher 
learning are not likely to take up 


Boys who 


anything as plebian as sand shovel- 
ing. 

These boys would be given work 
in the foundry with the understand- 
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ing that they are to learn the trade, 
also that proper guidance will be giv- 
en in furthering their education to 
equip them properly for responsibili 
ties later to be placed upon them 
While their time they 
should work in all departments long 
enough to secure a thorough knowl 
edge of the work at hand When the 
course is finished they should be able 


serving 


to hire out as core makers, molders, 
ete. 

Many will say this will take too 
long a time to appeal to young men. 
Not at all, and if it does take time, 
what of it? Anything worth while 
will take time to learn, All boys 
want to learn something or other and 
the problem is to get the right boy 
in the right place, 

For illustration assume that a boy 
of 16 or 17 with 2 years in high 
school enters the foundry under a 
definite plan. He starts in the core 
room on odd jobs. After a few weeks 
he is put on the bench making small 
cores. AS time goes on and he shows 
inclination and adaptability to his 
new work he is given work of more 
intricate and exacting character un- 
til he is able to make any core that 
comes along For a young man ol 
fair intelligence and under proper 
tutorship, 12 months should be suffi- 
cient. 

Beginning the molding stage, he 
will have to be content with plain 
and simple work at first, for exam- 
ple, a plate on a squeezer, After 
this should follow the gated pattern, 
also on the squeezer. Next stage em 
braces loose patterns on the bench 
and finally floor molding. Some 
time prior to taking up floor molding 
the apprentice should put in some 
time on a molding machine. 

A tentative time schedule follows 
12 months in the core room; 6 
months on a plate pattern; 6 months 
on gated patterns; 3 months on ma- 
chine: 6 months on loose patterns 
bench: 12 months on floor work; 
months on cupola and miscellaneous 
work. The apprentice now has re- 
ceived his practical training but what 
about his technical education? 

If the apprentice is of the right 
type he will have taken special 
courses in evening school during 
these 4 years, or where this is not 
convenient, in some correspondence 
school of which there are several fur- 
nishing good courses in this field. 
The subjects to be studied and the 
intensity with which this. study 
should be pursued depend on the ed- 
ucation the apprentice already has 
following 

Mathe- 
matics, physics, chemistry and me- 
chanical drawing. 

Following the 4 years of appren- 


received, However, the 


subjects may be considered: 





ticeship the future executive enters 
a technical schoo] to round out his 
education. The type of school and 
the time necessary will be governed 
by the knowledge the individual stu- 
dent has acquired up to this time. 
As this schedule includes spare time 
study for the four years of appre 
ticeship it should be surmised that 
the student has acquired a _ fail 
amount of knowledge appropriate to 
his chosen occupation One to 2 
vears in a technical college therefore 
should make him quite a capable 
man, 

Upon his return to the foundry it 
is advisable to work in the office for 
some time to familiarize himself 
with the detail work of time and oth- 


er record keeping systems, estimat 
ing, cost figuring, ete. A simpler 


plan may be developed for those who 
consider this plan elaborate or too 
exacting, 

With the college graduate, a som 
what different plan must be followed 
He is 5 to 6 years older than the oth- 
er boy at the start. His ability to 
observe and to learn is greater due 
to his training and higher mentality 
The time required to acquire the 
necessary practical knowledge may 
thus be reduced. However, he should 
not consider it above his dignity to 
do ordinary hard work in the foun- 
dry. 

In the main, the plan should be the 
same as the one already outlined 
Time may be reduced for some wor} 
For example, the total time for mold- 
ing on plate, gated pattern, loose 
patterns and machine is 21 months 
for the apprentice of high 
age. <A total of 6 months may be 
found sufficient for the college man 
The time for floor molding should 
be increased in view of the shorter 
time allowed for other branches ot 
molding. 


schoo] 


What Should Govern 
Cupola Slag? 
(Concluded from page 19) 


In such cases it has been found that 
a good dose of sharp sand acts as a 
strong cathartic and soon removes the 
infection. It is believed that where 
very refractory materials, such as 
those used in the melting zone patc} 
of the cupola are subject to slag for- 
mation, some strong acid acting ma- 
terials such as sand could be used to 
great advantage and at very little 
cost. One hundred fifty pounds of 
slag per ton of iron melted would not 
seem at all excessive, 

One would naturally assume that 
the more greater 
would be the requirements of coke, 
but in practice, of 
course up to a certain limit, this does 
not work out and such may also be 
the case with a well operated cupola. 


slag made the 


blast furnace 
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ADVE! OND 
Future of the Foundry Industry 


(Concluded from page 23) 
where he may see bad castings and 
study their causes, ultimately will 
make an_  interprete! while. 
He cannot be expected to be worth 
while till he foundry 
end. 


worth 
learns the 


It is not feasible to demand that 
the university give instruction in 
foundry practice beyond a very few 
fundamentals, The available equip 
ment generally is too antiquated and 
the instructors cannot themselves have 
had the experience in all foundry 
branches to turn out students who 
are finished foundry products, There 
is no sense in wasting college years 
in trade school work that in any 
event is better assimilated when it 
is obtained under the incentive of 
trying to hold a job, If the graduate 
had a broad training in the funda- 
mentals of science and in scientific 
methods of thought so that he does 
not take as gospel anyone’s say so 
on how a thing should be done, but 
analyzes the problem into its essen- 
tial features and studies its interre 
lationships, he is in good shape to 
apply the technical facts he knows 
or can find out to foundry questions 
he has to solve 


Start with One Engineer 


Technically trained foremen, su- 
perintendents and managers are be- 
coming the rule in industry, and it is 
that type which offers the foundry 
its greatest hope for survival and 
advancement, 

The small foundry usually will 
start with one technical man, and as 
he decreases the scrap losses, builds 
up specialties, makes it possible to 
bid on and successfully produce ma 
terial to meet exacting specifications 
and the plant becomes profitable and 
given assistants, 
labora 


grows, he will be 
technical equipment and 
tories, and library facilities. Ulti 
mately these facilities for 
routine control, he will need a re 


beside 


search department either in his own 
plant or at some institution to which 
he farms out the problems that need 
more adequate attention than they 
can be given by the production and 
control staff. 


The technical interpreter needs to 
be in close touch with a wide field in 
which scientific advances are being 
made, Take the mere fact that low 
carbon alloy iron castings are found 
more suitable for certain automo- 
bile crankshafts than more expensive 
forgings. This will open up in the 
minds of other users the question of 
whether similar substitutions can- 
not be made, and they will come 
to their local foundry for informa 
tion on the possibilities 
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Co-Operation 


NDER our present system of 

planned economy, many 
new problems face the foundry 
industry. The author of this ar- 
ticle, which is from a paper pre- 
sented at the recent foundry con- 
ference held at Ohio State uni- 
versity, Columbus, O., believes 
that only through co-operation 
and the free exchange of infor- 
mation can the industry be pre- 
pared for the work of the fu- 
ture. This swapping of ideas, as 
now is done in one of the major 
industries, is considered the only 
effective way for the technician 
in the foundry to keep abreast 
of the times, to keep in touch 
with what is being done by oth- 
ers, and to forge ahead on his 
own problems. The author is 
chief technical adviser, Battelle 
Memorial Institute, Columbus. 











A knowledge of whether the cast- 
ings desired can be made in existing 
cupolas by use of all steel scrap, or 
whether electric melting or pow 
dered coal furnaces will be required 
to get metal of proper composition 
and fluidity, is necessary. Effect of 
various alloying elements and their 
combinations, the possibility and 
practicability of heat-treatment, the 
machineability and wear resistance 
of the alloys all are factors. Inform- 
ation on all of this is available 
to some degree and would be find 
able by the technically 
trained men, but it would be hard to 
locate and utilize without the aid of 


well-read, 


such a man, 


The steel castings industry is be 
coming very alloy-conscious. It is be 
coming clear that all the alloy com- 
binations and gradations used in 
the wrought steel industry are ap 
plicable to cast steel and the full 
heat-treatment of steel castings by 
quenching and tempering is being 
applied to pieces that not long ago 
would have been considered im 
possible to quench, Hence, the found 
ryman who wants to get the business 
that calls for castings of 
properties must be conversant with 
fields of metallurgy that formerly 
were not considered even to touch 
the foundry field. The brass found- 
ryman no longer covers his field 
with 85 and three 5’s and phosphor 
bronze, he must be prepared to util 
ize the newer precipitation-harden 
ing alloys, such as beryllium copper 
and the nickel silicide and 
aluminum hardened copper, 
and bronzes, just as the aluminum 


special 


nickel 


brasses 


foundryman has to deal with a lot of 


special mixtures instead of relying 
wholly on No, 12 alloy 

The advent ot tungsten and 
tantalum carbide tools puts into the 
field many hard, wear-resistant cast 
alloys that formerly were uneconom 
ical because they could not be ma 
chined The same tools facilitate 
machining of some gummy alumi 
num alloys and swing the choice to 
those alloys for some uses. Thus ad 
vances outside the foundry industry 
itself react upon it, and those who 
can see what changes are due to 
occur and chart their course acecord- 
ingly will profit quicker, Competition 
among different methods of fabric: 
tion, forging, pressing and weldin: 


against casting, centrifugal castins 


against ordinary methods, perman 
ent molds, pressure casting and die 
casting of suitable allovs against 
sand casting of other alloys all 


tend to make for small certainty 
that anything now used for a given 
purpose will hold that use 


something 


agcainst 
made by different 
method The pressing and sintering 
methods used to make tungsten 
carbide tools are being extended into 
so-called metalluroy that 
increasingly will compete with cast 


Ing, 


pou de 7 


As castings are extended into 
fields formerly held by forgings and 
assurance is required against failure 
from hidden  fiaws 
examination is called for, and it: 
possibilities and limitations as art in 
spection method and as a means for 
developing correct gating need to be 


radiographic 


understood 
Why Castings Are Lost 


Not all of the foundry 
Many wasters are 


problem 
relate to metals 
ascribable to molding sand or wrong 
moisture 


permeability and wrong 


content, Core blows and hard cores 
come from wrong core sand, wrong 
binder or wrong 
Much waste of fuel and high 
from 


Proper combustion of 


baking practice 
repair 
costs come wrongly chosen 
refractories 
fuel and the choice of fuel for best 
overall efficiency take the foundry 
technician into still other fields, Yet 
every one of these things deserves 
the application of the best know 
ledge available, just as each part of 
the automobile calls for constant 
technical study for improvement 
How is the 


foundry going to keep abreast of the 


techniciar in the 


times and keep in touch with what 
is being done by others, as well a 
himself, to forge ahead on his own 
immediately problems?” 
There is only one effective way to do 
informa 


pressing 


it, and that is by swapping 

tion 
Fortunately 

the same boat and this community of 


everyone e1se is In 


interest led long ago to the forma 
tion of the American Foundrymen’s 
whose 


association purpose is the 
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continued education of the foundry- 
man and his advancement in ever) 
This and the other technical 
societies, and the technical journals 
not connected with societies publish 
articles on both scientific and operat- 
ing advances that put on record the 

questions every 


way, 


answers to many 
foundryman needs to have answered 

The task is not done when men 
are trained and new facts are pre 
sented in articles, One cannot always 
be on the receiving end, and expect 
to have information obtained by 
others and supplied to him, He must 
co-operate and swap information. He 
can at least join the A. F, A, and let 
his dues help the cause, but a large 
dues-paying but 
would not 


membership of 
foundrymen 
association. The 
members should help by preparing 
articles for the A, F. A. and the 
other journals when they have some 
thing to pass on, and should add 


speechless 


make a useful 


their bit in the discussion of the 
papers at the meetings, 

Foundry conferences serve’ to 
make acquaintances out of strangers 
and friends out of acquaintances so 
that these friends visit each other 


and each others’ plants, write to 
each other about their mutual prob 
lems in a spirit of mutual helpful 
They do much toward hasten- 
ing the day when knowledge will be 
more fully applied to the foundry, 


when we no longer will be satisfied 


> : 
HeSS, 


to do things in the same old wasteful 
way, but will have found a better 
way and passed it on to our fellows 
When that day is fully here, 
foundrymen will be in better shape 
to withstand the hardships and 
vicissitudes that face them today. 


Simplify Casting of 
V-8 Cylinder 
(Concluded from page 17) 


blacking and the surface of the mold 
in the 38-minute period required for 
the journey. 

Immediately as they emerge, the 
drags are lifted and transferred to 
the long conveyor leading to the 
pouring station. Cores are set in 
place by a succession of operators 
while the drag is in motion. Refer- 
ring again to Fig. 3, the valve hous- 
ing core B is set first and is followed 
in turn by the gear ease core and 
lightener at the ends. Then the right 
and left barrel assemblies C@ are slid 
into place and finally the crankcase 
core G is lowered into place. 

To facilitate setting the barrel core 
assemblies and to prevent the core 
from scraping the slanted skin dried 
surface of the mold, thin strips of 
steel are laid upon the mold surface 
before the core is lowered. After 
the core has been set safely in place, 


to 


withdrawn. 


these steel strips are 
Vent openings from these cores lead 
to suitable openings in the sides of 
the flask. The valve housing core is 
vented through the bottom and the 
crankease core through the cope and 
one end of the flask. 

As each cored drag passes the vicin- 
ity of the cope making station, a skin 
dried cope is lifted, inverted and low- 
ered into position on the drag where 
it is clamped in place and a runner 
basin placed in position. 

Following a short passage from 
the pouring station, the flasks con- 
taining the castings arrive at the 
shakeout station. The 
moved first and placed on a bumper 
which shakes all the sand through 
a grating and onto a belt which car- 
ries it to the reconditioning equip- 
ment. The empty cope is sent on its 
way to the cope making unit, there 
cycle of 


cope is re- 


to start once more in the 
operation, 

An operator attaches the jaws of a 
special grip suspended from an over- 
head conveyor to the casting and it 
is carried away for an aerial cooling 
trip above the roof. Finally the cast- 
ing is deposited in a second story 
cleaning room where it is blasted, 
chipped, ground, inspected and then 
sent to the machine shop. 

Sand from the drags falls through 
an opening in the floor and joins the 
sand from the copes on the journey 
to the department where the sand is 
reconditioned, The bottom plates and 
the empty drags are returned by an 
auxiliary conveyor to the drag mak 


ing station, 


Presents Data on 


Soil Corrosion Study 


A report entitled ‘‘Soil-Corrosion 
Studies, 1932. Rates of 
Weight and Pitting of Ferrous and 
Nonferrous Specimens and Metallic 
Protective Coatings’ by K, H. Lo- 
gan and R. H. Taylor, recently has 
been published by the bureau of 
standards. The report is part of a 
study of the action of soils on 
buried pipe, begun in 1922 by the 
bureau, and deals only with speci- 
It is pointed 


Loss ol 


mens removed in 1932. 
out that consideration of these data 
does not materially alter conclusions 
reached earlier that the character of 
the soil controls the rates of corro- 
sion of ferrous materials and that in 
the same soil all of the commonly 
used ferrous materials corrode at 
nearly the same rate, 

The report may be secured through 
the superintendent of documents, 
Washington, for 5 cents, 


The code of fair competition of the 
scrap iron, nonferrous scrap metals 
and waste materials trade was ap- 


proved by the President on March 13 
and became effective on March 26. 





Approy es Code 


Authority Appointments 


National Recovery Administration 
recently announced its approval of 
the code authorities of the steel cast 
ings industry and the nonferrous 
foundry industry. 

The steel casting industry is as 
follows: D. C. Bakewell, president, 
Duquesne Steel Foundry division of 
Continental Roll & Steel Foundry 
Co., Pittsburgh; E. L. Brooks, trea 


surer, Sawbrook Steel Casting Co., 
Cincinnati; E. H. Cornelius, presi 
dent, Oklahoma Steel Casting Co., 
Tulsa, Okla.; J. W. Glover, presi 


dent, Glover Machine Works, Mari 
etta, Ga,; F. A. Lorenz Jr vice 
president, American Steel Foundries, 
Chicago; R. E. Noack 
treasurer, Monarch Foundry 
gineering Corp., Ltd., Stockton, Cal.: 
Clarence Tolan Jr., vice president, 
Dodge Steel Co., Philadelphia; and 


secretary 


& En- 


Keith Williams, vice president. Pratt 
& Letchworth Co.. Buffalo 

The nonferrous foundry industry 
code is as follows: N. K. B. Patch, 


Lumen Bearing Co., Buffalo A B 
Norton, Aluminum Co, of America, 
Cleveland; H. W. Holt, Bohn Alumi 


num & Brass Corp., Detroit: H. A 
White, National Bearing Metals 
Corp., Pittsburgh: James L. Wiecl 


Jr., Faleon Bronze Co., Youngstown, 
O.; and N. H. Schwenk, Cramp Brass 
& Iron Foundries Co., Philadelphia. 

Code authority for the die 
manufacturing industry 
Members at large, F. IP. Ass 
mann, president, Precision Castings 
Co., Inc., Syracuse, N. Y.. and H. H 
Doehler, president, Doehler Die Cast 


casting 
is is fol 


lows: 


ing Co., Toledo, O Eastern Region 

G. M. Rollason, general manager, 
Die Casting division, Aluminum Co 
of America, Garwood. N. J.: Central 
Region—H, H. Weiss, president, 
Superior Die Casting Co., Cleveland: 
Western Region—-S. A. Hellings, vice 
president and general 
Stewart Die Casting Corp 

The code authority for the chilled 
car wheel manufacturing industry 
follows: E. P. Waud, vice president 
Griffin Wheel Co., Chicago: J. A 
Kilpatrick, president, Albany (Cat 
Wheel Co., Albany, N. Y.: W. F. 


manager, 


Chicago 


Cutler, president, Southern Wheel 
Co., New York, and D. H. Sherwood 
vice president Maryland Car Wheel 


Co., Baltimore, 


1 
Celebrates Anniversary 
United Compound Co.., 228° Bil 
street, Buffalo, manufacturer of vent 
wax, is celebrating the twenty-fiftl 
anniversary of the establishment of 
the business. The 
founded by John W. 
retired from active 
several years ago, and now is direct 
ed by Leslie F, Leney, manager and 
William F. Bradley, treasurer 


company was 
Bradley, who 
management 
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) CONTROLLED 
AIR WEIGHT 
IMPROVES CUPOLA OPERATION 


You weigh your coke and instrument and is extremel\ mospheric temperature and 
iron why not weigh the simple to install and oper barometer Lhe l-oxboro 
air too, and control its ate. It can be used with \ir Weight Controller has 
weight automatically your present blower equip- a control mechanism that 
\utomatic control of air ment. he rate of flow of compensates for all changes 
weight results in the follow- air is recorded on a Cir- in these conditions 
ing improvements in cupola cular chart graduated in - 

ars, ae . [he possibilities of sav- 
operation:—Uniform melt- pounds per minute or in 
ings with this instrument 
ing temperatures elimi- terms of standard cubic 
5 Oe eee pe should be investigated at 
nation of “burnt iron feet ; 
‘ once. Write for folder No 
saving in coke — more uni- 

\ definite weight of au 610 and get complete in 

form castings longer life , | 
if is delivered to the cupola formation. This will in no 
for cupola lining — savings 
under all conditions of at- way obligate you. 


In power consumption 


lhe Foxboro Air Weight 
Controller automatically 
controls the weight of air 


being delivered to the cupo- 
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THE FOXBORO COMPANY, FOXBORO, MASS.,U.S.A. 


BRANCH OFFICES IN: PRINCIPAL CITIES 
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DiscoverAncientBronzeinSweden 


(Concluded from page 25) 


holes in the area subjected to the 


greatest heat The writer frequently 
has observed the same phenomenon 
in conducting heat tests on clays 
used in Swedish foundries. Traces 
on the inside of the pots indicate that 
a paste of some kind was employed 
either for patching purposes or to 
increase the refractoriness, 

Since larger crucibles have not 
been found here or at any other an 
cient mound, and since castings 
greater in weight than the capacity 
of a single crucible are in existence, 
it seems reasonable to infer that the 
larger castings were poured from two 
or more crucibles through two or 
more sprues, Many castings are ex 
tremely thin, and this feature also 
lends color to multiple runner hypo 
thesis. 

The castings found in this latest 
excavation have been added to the 
extensive collection in the national 
museum, Stockholm, Many of the 
castings in this collection indicate 
that the ancient Swedish foundry 
men were highly skilled molders 
melters and finishers, They were 
familiar with the cire-perdue, or lost 
wax process, two-piece molds and 
the use of cores 

In the collection are many ex 
amples of hollow axes, hollow spear 
heads, war trumpets, shields, swords, 
also examples of molds for many of 
the castings. The ingenious con 
struction of a mold for a hollow axe 


is shown in Fig. 5. Interesting ex 


amples of sprues and gates are shown 
in the lower part of Fig. 6. 
The defective casting 


shown in 





hig. 6—Collection of miscellaneous 
attached to two 


Fig. 3, a missrun ornamental double 
clasp worn by women over their 
breasts, indicates that even in the 
early days, foundrymen had _ their 
troubles, No doubt at the time the 
usual alibi was presented by the 
careless journeyman or by the ap- 
outran his 


prentice whose zeal 





Fig. 5—Typical mold for hollow axe 
head 


actual knowledge and experience. 
From the character of the defect 
the observer can note that the mold 
was assembled and poured in a ver 
tical position, or, in ordinary found- 
ry parlance, the casting was poured 
on edge, The two halves of the mold 
were not held together closely and 
the metal ran down between them at 
the joint, thus creating the extensive 
fin, A possibility exists that a small 
portion of foreign material prevent- 
ed the halves of the mold from com 
ing together, but a more probable 
theory is that the mold was not 


ll 


bronze castings, also examples of runners 


or more cates 





properly clamped and the pressure 
of the metal forced the halves apart. 

These clasps are about 9 inches in 
diameter and weigh approximately 2 
pounds, Quite a difference may be 
noted between castings of this kind 
found in yarious parts of the country. 
Invariably the thinnest castings pre- 
sent the highest degree of skill in 
the application of the ornamental 
design and in the manner in which 
the surface has been finished. 


Sand Handling 
Stressed at Quad Cities 


F. A. Pampel, foundry engineer, 
Chain Belt Co., Milwaukee, ad- 
dressed the members of the Quad- 
City Foundrymen’s association at the 
regular meeting held April 16 at the 
LeClaire hotel, Moline, Ill., on the 
subject of “Sand and Mold Han- 
dling.’”’ The speaker discussed the 
present situation in the foundry in 
dustry with regard to workmen, and 
stressed the importance of consider- 
ing proper equipment for preparing 
and handling molding sand. He 
stated that the sand problem is pres 
ent today in both the large and the 
small casting shops. Mr. Pampel also 
showed two reels of moving pic- 
tures to illustrate the developments 
which have been made in mechanical 
equipment for sand handling and 
conditioning during the past few 
years. Considerable discussion fol- 
lowed the presentation of the paper. 

The following were nominated for 
officers of the association during the 
coming year in a report of the 
nominating committee presented by 
P. T. Bancroft, John Deere Harvester 


Works, Moline: President, Clyde 
Burgston, Deere & Co., Moline: vice 
president, T. F. Frank, Frank 


Foundries Corp., Davenport, Iowa; 
secretary-treasurer, J. Morgan John- 
son, Tri-City Manufacturers’ associ- 
ation, Moline; members of the board 
of directors, M. J. Gregory, Cater 
pillar Tractor Co., Peoria, Ill.. and 
Harry F. Henninger, International 
Harvester Co., Rock Island. Election 
of officers will be held May 21 


To Handle Pig Iron 


jauer-Wilson & Co., Chicago, 
have been appointed sales agents in 
Milwaukee and _ territory 
west for the silvery and bessemer 


Chicago, 


ferrosilicon pig iron produced by the 
Hanna Furnace Corp, That company 
handle the special low 
phosphorous 0.035 pig iron, pro 
duced by E. & G. Brooke Iron Co., 
Birdsboro, Pa., in Michigan, Illinois, 
Indiana, Wisconsin and Iowa 


also will 


Thomas B. Moltrup was recently 
appointed assistant treasurer of the 
Moltrup Steel Products Co., Beaver 
Falls, Pa 
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We can furnish a DAVENPORT 
or 
MILWAUKEE MOLDING MACHINE 


for every Foundry need 


Let us quote on Equipment 
that is built to serve 


Core Grinder 


that saves 
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For OVENS or 
POWER PLANTS 
MILWAUKEE FOUNDRY 
EQUIPMENT CO. 


“4 3238 West Pierce Street 
72” Diameter Table MILWAUKEE, WISCONSIN 
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The boy expects a great big hand 


and dis 
bright 


WAY dim 


tant past 


back in the 


when Il was a 


eyed young lad 


laudable occupation 


sumably in the 


of absorbing a knowledge of the three 
R's the master’s knee—the term 
teacher was unknown at the time and 
place-—I am afraid I was a source 


more of irritation than pride to the 


old dominie Of course at the time 
I was utterly incapable of harboring 
any age reflection of this character 


nd cheerfully ascribed his cantanke 


ous and crabby disposition to natural 
toenails, indi- 
This opinion, 
held 


confreres and 


nzrowing 


cussedness, 


restion and depravity 
| an 


unanimously 


happy to say, also was 
by all my 
have been re 
my views. In 


later years I have discovered that men 


to a certain extent may 


ponsible for coloring 


find it much easier to accept the view: 


of the majority than to form opinions 
of their own 

So far as reading was concerned I 
had little difficulty I picked up the 
int readily enoug! ’Ritin’ presented 
a perennial and terrible stumbling 
block Despite my most valiant ef- 
forts, my copy book never failed to 


The fact 
was justified in holding such a 


arouse the master’s derision. 
that he 
view afforded me little consolation I 
dreaded each interview and practically 
summoned 
I held no il- 
realized 
that the 


covered with waver- 


shriveled up inside when 
to exhibit my handiwork 
lusions on the subject | 


quite as fully as the master 
ink spotted page, 
ing lines of mismatched 
never would be displayed on the black- 
and admira- 


disheartening 


characters 


board for the edification 
visitors The 
was that I simply could not do 


tion ot 
feature 
any better According to the master’s 
opinion I was a total loss, a washout 
and IT was inclined to him 
Many a salty and bitter tear I shed 
over my total 
the backs of the h’'s 
bold 


carriage, 


igree with 


inability to straighten 
and k's. Instead 


of displaying a and swaggering, 


these characters 


upright 


limped across the written page like 


re 
vob 





engaged pre- 


The Adventures of Bill 


BY PAT DWYER 


so many decrepit old men, bowed 
down in the last feeble stages of men- 
tal and Since that 


time I have seen stunted trees leaning 


physical senility. 


drunkenly from the perpendicular on 
bleak and stormy headlands by the 
sea. Invariably they call up memories 
of my early attempts to write with a 
pen 

In sporting parlance I was well up 
in front with the Readers, hopelessly 
behind with the ’Riters and not even 
among the also rans with the ’Rit 


metickers. 


} 


Eventually I acquired sufficient skill 


to write a fairly legible hand, pro 
ded I was not unduly crowded at the 
barrier or when rounding the turn 


racing conditions it is 


letters in 


Under stress of 


possible that the some ol 


the words blend into an unrecognizable 


mess, but with a little patience one 
may gather the general meaning of 
any given sentence When I write to 


a friend he accepts the will for the 


deed and says to himself “Oh, well 
the old boy’s heart is in the right 
place even if his fingers are all 
thumbs.” When I write to an enenis 


‘ 


he imagines that some of the ilegible 


words are of a deeply insulting chai 


acter and as the boys sav down around 
“That is all to the 


the pool rooms, 





good and perfectly 

The last of the three R's, 
proved the hardest nut to 
and hammered on it fo 
making any 
in the shell. Possibly a lack of 


hotss t 


’ritl 


clawed 
without appreciabl 
nation was responsible for my 

to solve any of the problems. I 
not put myself in 





oUsy 


imetic, 


crack I 


* years 
e dent 
imagi- 
failure 
could 


the place of John 


Doe who had borrowed $357.46 with 
interest compounded semianually and 
who was keenly interested in how 
much he owed the bank at (a) three 
months and four days and (b) on 
Nov. 3 of the calendar year in which 
the loan had been negotiated 


Frankly .my attitude was that John 


was wasting his time—and mi 
working on this problem At tl 
of any given period the bank 


furnish him with a statement 


plete to the last penny and John 


have to pay that amount—or1 


ne in 
ie end 
would 

com- 
would 


else! 


He could figure until he was black in 
the face He could call in all the 
king’s horses and all the king’s men 
to prove that he was right and the 
bank was wrong, but the bank would 
collect the full amount with an extra 
charge of $2.76 because the dispute had 
carried over to the second day of the 


following month. 
(Concluded on 


page 59) 


























Seems to be a dead heat, 


folks. 


All bets are of 
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(Concluded from page 56) 

Activities of the three mythical 
characters A, B, and C in digging 
drains and cellars, piling bricks, car 
peting and papering rooms or laying 
shingles with 4 inches exposed to the 
weather, failed to arouse any interest 
The various factors in one of these 
problems seemed to chase each other 
around and around inacircle. I never 
could pin one down to serve as a 
starting point. Some of the more 
highly gifted lads in the school could 
take one of these problems, arrange the 
points mentally in proper sequence 
and furnish the correct answer with- 
out touching a pencil to paper. I 
could work at the same problem for 
an hour, cover three pages of paper 
with useless calculations and then find 
that the answer was 531 days and a 
fraction instead of seven barrels, 11 
vards or $11.57. 

Bill takes advantage of this weak- 
ness occasionally by propounding 
problems for which he knows the an 
swer in advance. If I had sufficient 
strength of will, I should repulse him 
sternly when he submits one of these 
teasers, but alack, the fatal streak of 
vanity which seems to afflict all men 
prompts me to attempt what I know 
in advance is a hopeless enterprise. 


“Say, listen,” he said the other 
night. “Here’s a little problem been 


going the rounds of the shop for a 
couple of days. See what you can 
make of it.” 

“Do you know the answer?” 

“Sure.” 

“Then why do you want to bothe: 
me with it 

“Well, I'll tell you. The thing while 
apparently complicated really is quite 
simple. I am curious to learn whether 
the solution comes to you spontane 


or 


ously, or if it is over your head 

“Two bicycle riders, John Doe and 
Richard 
of a 20-mile straight track and ride 
at a speed of 10 miles per hour until 
they meet in the center. A fly which 
for purpose of identification we shall 
call Jimmy Bo is perched on the han- 
dle bars of John Doe’s bicycle before 
the race starts Jimmy has a flying 
speed of 15 miles per hour. At the 
crack of the gun all start together. 
Naturally Jim soon outdistances John 
He flies until he meets Richard. Then 
he turns and flies back to meet John 
He repeats this backward and forward 
journey in constantly shorter flights 
until finally he is crushed as John’s 
and Richard’s front tires come togeth- 
er in the center of the track, 10 miles 
from either end. The question is: 
What actual distance did the fly 
cover?” 

“T don’t see any sense,” TI said, “in 
attempting to work out a silly prob- 
lem like that. Who cares, anyway?” 


toe, start from opposite ends 


>Fe 


“So you give it up, eh‘ 
“TI might as well. Certainly IT have 
no intention of figuring here for hours 
and hours on a problem in which one 
of the factors constantly is changing 
as the bicveles draw closer together. 


Tue Founpry—May, 1934 


Give me something definite to work 
on and I am your man, but trying 
to follow the vagaries of a horsefly 
did you say it was a horsefly?—well, 
you can count me out.” 

“All of 
only one half of your brain is func- 
tioning at any given time. The prob 
lem is not one of distance but of time 
Have I your ear? One will serve now. 
The bicycle riders traveled at a speed 


which goes to show that 




















Pic ene» fi 


Just another example of love's labor 
lost 





of 10 miles per hour Therefore 
they had been riding for exactly 1 
hour when they met. Jimmy the Bo 

horsefly to you—-had a traveling 
speed of 15 miles per hour, There 
fore he had traveled exactly 15 miles 
in that self same hour. Simple, eh? 
Only you did not happen to think 
of it. 

“While on this subject of time | 
am reminded of an inquiry I had re 
cently from a man who wanted to 
know what is considered the operat 
ing time of a cupola. Is it reckoned 
from the time it is patched in the 
morning, from the time the bed is 
made up, from the time it is lighted, 
from the time the blast is put on, or, 
from the time the first iron is tapped. 

“In the generally accepted sense 
of the term the cupola is in operation 
from the time the blower starts un 
til the bottom is dropped This un 
derstanding is based on the common 
sense view that the cupola is a melt 
ing device and melting actually does 
in fact never would begin 
until the large volume of air supplied 
by the blower raises the temperature 
of the coke sufficiently to melt the 
iron in contact with it 

“All the work preliminary to the 
blast-on stage may be 


not begin 


classed as 
preparation, essential of course to se 
curing the final result, but neverthe 
less only preparatory 

“The question presents some nice 
decision, de- 
pending on the view point. From a 
purely academic view point, technical 


points for absolute 


hair splitting might be carried on al 
most ad infinitum For example, it 
might be claimed that every step in 
the preparation of the cupola is es 
sential to successful operation, there 
fore the beginning of the operation 
lies in the first step. Again, it might 
be pointed out that since the cupola 
is a melting device, operation does 
not actually commence until the first 
iron trickles through the tap hole 
or falls into the well, Under an 
other set of conditions——rather re 
mote it is true, and shall we say de 
cidedly improbable 
cupola labor hours might hinge on 
the ‘time the cupola is in operation 

“In this third instance, since the 
same crew is on duty all day, a 
literal interpretation of ‘the time the 
cupola is in operation’ will mean the 
entire working day Any number 
of precedents may be cited to sus 
tain this common sense interpreta 
tion. For example, the driver of a 
locomotive is regarded as being on 


‘ 


the question o 


duty for a given period irrespective 
of whether his engine is in motion or 
standing So long as steam is up in 
the boiler the locomotive is regarded 
as potentially in operation 

“When you say of an individual 
that he attended school for 10 years, 
you have no intention of conveying 
the impression that he spent 24 
hours per day, 365 days per year over 
a 10-year period in school You 
know and your hearer knows as a 
result of universally known and well 
established habit and custom, that the 
individual to whom you refer began 
to attend school at a certain period 
and ceased attending 10 vears later 
The assumption is natural—although 
not necessarily correct that he at- 
tended the usual 5 or 6-hour sessions, 
five days per week during the scholas 
tic year for each of the 10 years 

‘“‘A man’s life is reckoned from the 
day of his birth even though a well 
known biological law and also the 
law of the land, take congnizance of 
an earlier period of existence 

‘From the foregoing, typical of a 
wide range of instances familiar to 
every person it is apparent that a 
definition of the term ‘operating time 
of a cupola’ is subject to two inter 
The first 
curate, and also familiar to 


pretations. technically ac 
every 
gray iron foundryman through years 
of usage and association, is that the 
‘operating time of a cupola’ is con- 
fined to the time the blast is on As 
stated 
the fact that after everything is in 


previously this is based on 


readiness the blast is put on and the 
operation of melting commences, 
“Under the second interpretation 
the operating time of a cupola may 
be said to extend from the time a 
man enters it in the morning to chip 
and repair the lining, up to the time 
the bottom is dropped at the close ol 
the day 
of perparation is necessary If any 


Every item in the chain 


one was omitted the cupola would not 
function 





Answers NRA Queries 


Concluded from page 29) 


ceiving 10.1 per cent more compensa 
tion than during the previous year 
and only 13.4 per cent less than in 
the peak year of 1929. Based on re- 
ports from more than 2000 companies 
in &§3 different industries, the durable 
goods committee reports that in Feb- 
ruary 1933, 44.3 per cent and in Feb 
ruary 1934, 60.2 per cent of the total 
employed in July 1929 is shown to 
the credit of employment increase in 
these industries, The average earn- 
ings per hour in February 1934 wer 
96.9 per cent for unskilled workers 
and 94.6 per cent for skilled workers 
in comparison with earnings in July 
1929 

A shortage of skilled labor is re 
ported in some industries and some 
localities and further improvement In 
business will become an active pre- 
ventive of re-employment, due to the 
necessity of securing adequate skilled 
men to provide re-employment for a 
proportionate number of unskilled 
employes 

The inability of the durable goods 
manufacturers to absorb the addi 
tional cost of further increase in 
wages is shown by the fact that the 
total assets of all of the firms involved 
represent at the end of 1933 only 72 
per cent of the total in 1929. The 
shrinkage of 28 per cent in total 
assets and 44.7 per cent in surpluses 
represented by cash receivables and 
inventories is a measure of the havoc 
wrought by the depression upon the 


durable goods industry, 


Foundry Groups Report 


interesting facts of direct 


foundry industry are 


eOllit 
import to the 
developed from the studies made by) 
the four main branches of the in 
dustry and contributed as a part ol 
the durable goods committee investi 
gation, The gray iron foundry in- 
dustry at present is operating at only 
2.5 per cent of the 1929 volume, 
while assets have been depleted 
However, 59.9 per cent of the 1929 
personnel are now employed. A further 
decrease in hours, according to the 
gray iron code authority, would be 
ineffective under the present oper 
ating rate possible within the in 
dustry and beyond the control of the 
foundries by reason of the character 
of their work which depends entirely 
upon customers’ orders, Further, ex 
hausted resources make it impossible 
for manufacturers to meet increased 
costs without markedly increasing 
prices 

In the malleable industry a similar 
depletion of assets is reported, Here 
2 per cent of the products of 
the industry are manufactured for 
continuous production and 


shown that by increasing wages 


only 


toch in 


1 per cent and reducing hours 1! 
per cent, the direct increase in cost 
of malleable castings would be 16.3 
per cent. A considerable shortage of 
skilled labor is reported and since 
the availability of skilled labor con- 
trols the total hours of employment 
for all classes, to further limit this 
factor would lead to unemployment 
rather than increased employment 

In the nonferrous branch of the 
industry a study shows that labor is 
divided as follows: 20 per cent 
skilled, 60 per cent semiskilled and 
only 20 per cent common labor, The 
dearth of properly trained men al- 
ready has become apparent in many 
localities and in fact the nonferrous 
industry holds that there is little un- 
employment in either the skilled or 
semiskilled classifications in that in- 
dustry, For this reason a further de 
crease in hours below the present 


code average is protested, 


Production Has Dropped 

An interesting development of the 
study of labor conditions in the non 
ferrous industry shows that in 1929 
the production per man hour ave! 
aged between 11 and 12 pounds ol 
castings, while in 1932 this had 
dropped to 8.5 pounds The spread 
between average cost of metals and 
average sales price per pound like 
wise has steadily decreased until 
now with an average production ot 
8.5 pounds per man hour, less than 

cent per pound margin over metal 
and labor is left to the foundry to 
cover all operating expenses for ma 
terials, supplies, ete. It is estimated 
that a 10 per cent decrease in hours 
per week below the code average will 
decrease production per man hour 
from 10 to 15 per cent and an in 
crease in man hour cost of 10 pe! 
cent will make a net increase in pay 
roll per pound of castings of 25 to 
ou per cent, 

A complete and detailed study of 
12 points presented by the adminis 
tration is contained in the report of 
the Steel Founders 
shown that with a 10 per cent redue 
tion in working hours per employe 
necessitating the use of more men 
to get out the same work and with a 
10 per cent increase in average hour 
ly wage rates, now at $0.534 per 
hour, the payroll increase for the 
total production of the 
would amount to 25 per cent 
the payroll represents 50 per cent ol 


society It is 


industry 


Since 


the cost of producing castings the 
total cost directly due to the decreas: 
in hours and increase in wages would 
be 12% per cent If the same pro 
portionate increase 
all basic materials entering into steel 
castings, the result would be an ad 


were applied to 





dition of 20 to 25 per cent in cost 


It is believed that increased prices 
would materially curtail volumes of 
sales and would produce a repercus- 
sion leading to unemployment, 

Here as in other branches of in- 
dustry represented under the durable 
goods classification, the shortage ot 
skilled labor is a limiting factor 
since from 75 to 90 per cent of the 
industry's employes are skilled or 
semi-skilled, 

A further point emphasized in re- 
lation to basic commodities such as 
castings is the danger of limiting 
restrictive 
commodities 


through measures the 
production of 
would further retard manufacturers 
at other points further along the line 
of production, This limitation would 
definitely retard employment be 
cause of delayed delivery of equip- 


which 


ment and supplies, 

It is shown conclusively in this de- 
tailed study of the durable goods in 
dustries that the depression has 
taken heavy toll of capital assets, has 
depleted working funds and without 
some measures to provide credit 
the industries concerned are con- 
fronted by an insurmountable ob 
Another point stressed in all 
dearth oft 
skilled men due to the lack of e) 
through a 


otherwise, and the 


stacle 
of the reports is the 
ployment and training, 
prenticeship or 
depletion of age, incapacitation or 
transfer to other pursuits. Truly, the 
foundry industry in common wit}l 
many other capital goods industries 


must replace its “lost battalion 


New England Club 
Hears Talk on Patterns 


W. S. Thomson, general forema 
pattern department, General Electric 
Co., Lynn, Mass., 
ular meeting of the New England 
Foundrymen’s association on April 
11 at the Engineers’ Club, Boston. 
Mr. Thomson “Patter 
Planning and 
Foundry for Economical Productior 
of Castings.”’ 


addressed the reg 


spoke on 
Equipment for the 


Cast Tron Subject of 
Institute Paper 


Annual meeting of the Britis! 
Iron and Steel institute will be held 
on Thursday and Friday, May 31 and 
June 1, at the Institution of Civil 
Engineers, Westminster, London. In- 
cluded in the papers is one by J. G 
Pearce on ‘Elasticity, Deflection and 
Resilience of Cast Iron.” 

Malleable 


Chain Manufacture 


institute has moved from tt 
Beacon street, to Room 1627 11 
South LaSalle street, Chieago WL 


Patterson is ¢ yvecutive secretary 
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Desulphurizing with Soda Ash 


(Continued from page 27) 


the refining upon the metal. 


Na, CO, + FeSe_—,Na, S + FeO + 
co, 

~ CO, + Fee_-,FeO + CO 
Na, S + 2FeO + Fe0.Si0,<-—,Na, 
SiO +SO, + 3Fe 
Na, O + 2FeO + FeSie-—5,Na, SiO, 
+ 3 Fe 


At first, oxides and gases result- 
ing in the initial reactions are dif- 
fused throughout the metal bath. 
This causes a violent boiling action 
which continually brings new metal 
into contact with the soda slag. The 
oxides gradually are reduced by sub- 
sequent reactions and entrained sili- 
cious slags are converted into more 
liquid soda slags. The fused soda 
ash slags thus formed are more mo- 
bile and with entrapped gases gradu- 
ally are forced upward into the slag 
bath. This is indicated by the fact 
that a casting poured immediately 
after treatment will show a profusion 
of blowholes and slag inclusions. 
Where ample time is allowed for 
completion of the reaction cycle, the 
boiling and escape of entrapped gas, 
the same iron will lie quietly in the 
ladle and the resulting casting will 
show a clean, dense structure, Nat- 
urally the reactions are more rapid 
at high temperatures. Elapsed time 
required for completion of the proc- 
ess ranges from 3 to 15 or even 20 
minutes. The time varies with tem- 
perature and depth of volume of 
metal. 

The foregoing explains the impor- 
tance of head pressure in the bath 
for foreing the impurities upward, 
out of the metal and into the refin- 
ing slag Also the importance of 
regulating the desulphurizing process 
to allow ample time for completion 
of the refining reactions before the 
metal reaches the pouring ladle. 
These two important features fre- 
quently have been overlooked by in- 
experienced foundrymen in their ex- 
periments with soda ash. 

Result of the refining action upon 
the graphite structure and in the re- 
moval of nonmetallic inclusions 
clearly is shown in the accompanying 
micrographs As might be expected, 
the effect is more pronounced and 
noticeable with high scrap mixtures. 
The tendency is toward breaking up 
or dispersing the graphite In prac 
tical foundry parlance ‘“‘To produce 
a more uniformly fine grain struc 
ture."’ Under certain conditions the 
treatment may cause an increase in 
the size of the graphite flakes. For 
example, a highly oxidized iron, or 
an iron high in sulphur which nor- 
mally would freeze or set quickly, 
would result in high combined car 
bon and fine graphite flakes. Low- 
ering the freezing point on this iron 
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Reduce Sulphur 


EVELOPMENT of the use 

of fused soda ash in the 
gray iron foundry has _ pro- 
gressed along three general 
lines: Treatment of the molten 
metal after it leaves the cupola, 
additions to the cupola charge, 
and duplexing or desulphuriz- 
ing metal between the cupola 
and the refining furnace. In 
common with many phases of 
foundry practice, present use of 
sodium carbonate or fused soda 
ash, known under the commer- 
cial name Purite, has developed 
principally through a process of 
trial and error. The material 
was introduced primarily as a 
desulphurizing agent to lower 
mixture costs and improve melt- 
ing conditions in the cupola. 
Later it was found that the 
treatment improved the struc- 
ture, machinability and quality 
of the finished castings. The 
accompanying article is from a 
paper presented by George S. 
Evans, before the Quad-City 
Foundrymens association, Mo- 
line, Tll., Feb. 19, 1934. 











as might be indicated by an increase 
in fluidity would allow more time 
for graphitization and result there 
by in the formation of larger crys 
tals. 

The accompanying micrographs, 
100 diameters unetched, illustrate the 
most general effect of refining upon 
the structure of cast iron Fig. 1 
from a soft, high serap mixture rep 
resents a rather extreme case. The 
hard all scrap mixture shown in Fig 
2 indicates more nearly the degree 
of refinement expected in normal op- 
eration. 

Fifty years ago the use of lime- 
stone in the cupola was the exception 
rather than the rule. Today scarcely 
a doubt exists as to its value as an 
aid to better melting practice. Dur 
ing the past 10 years an ever increas 
ing number of foundrymen have dis- 
covered that the addition of small 
amounts of fused soda ash to the 
limestone charge marks another for 
ward step in the advancement of 
cupola practice. The reason for this 
change is shown in Table IT, a com- 
parison of the properties of calcium 
carbonate (limestone) and sodium 
carbonate (fused soda ash) and their 
action in the cupola. 

The most important contribution 
of fused soda ash in the cupola is 
the effect on combustion. Soda ash 





liquefies the slag and then acceler 


ates the combustion reactions by 
catalytic action. Effect of fused soda 
ash in reducing the pickup of sulphur 
by the iron during the melting pe- 
riod, and further effect in preventing 
oxidation, no doubt is due more to 
improvement in combustion than to 
direct action of the soda slag on the 
metal. 

Catalytic action of sodium carbon- 
ate in accelerating combustion reac- 
tions of carbon, clearly was demon- 
strated in the research work of David 
A. Fox and Alfred H. White, Uni- 
versity of Michigan, as published in 
Industrial and Engineering Chemistry, 
March, 1931 under the title “Effect 
of Sodium Carbonate upon Gasifica- 
tion of Carbon and Production of 
Producer Gas.”’ 

In connection with the action of 
sodium carbonate upon combustion 
in the cupola as illustrated in Fig. 
3, the following comment by Mr. Fox 
is pertinent and interesting: 

“The zones marked maximum tem 
perature zone, oxidizing zone and 
combustion zone are typical of nor- 
mal operation. By adding sodium 
carbonate these zones possibly might 
be limited to an annular shape lying 
close to the tuyeres. This results 
from the rapid rate of reduction of 
carbon dioxide (CO.) which occurs 
when the fuel is treated with sodium 
carbonate. The rate of reduction of 
carbon dioxide being much greater, 
the reduction takes place within 
short range of the oxidizing zone 
The reduction being highly endother 
mic, heat is extracted from 
the exothermic oxidizing zone at 
a high rate, restricting the 
high temperature regions to. the 
near vicinity of the tuyeres When 
no sodium carbonate is present and 
the reduction of carbon dioxide is 
more gradual, the oxidizing zone or 
maximum temperature zone spreads 
to a considerable extent 

The revised diagram indicates 
that a core or chimney exists in the 
center of the cupola through which 
melted metal may drop without ever 
coming in contact with an atmos 
phere containing oxygen or carbon 
dioxide. As a matter of fact, most 
of the melted metal probably will 
drop through this core. due to the 
converging nature of the principle 
lines of flow of the blast 

Although not actually dealing with 
cupola combustion, the research 
work of Messrs. Fox and White pre- 
sent a basis for a line of reasoning 
by which it is possible to explain cer 
tain effects of small quantities of 
fused soda ash in the cupola which 
would not seem possible solely as a 
result of the action in liquifving and 
increasing the fluxing power of the 
slag. For example, the effect in 
keeping the tuyeres brizht and in 
preventing bridging over the tuyeres 
throughout long heats, is explain- 
able in part by the action of the 
sodium carbonate in accelerating 
combustion and thereby restricting 


(Concluded on page 64) 
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(Concluded from page 62) 


maximum 
region of the 


the zone of temperature 
more nearly to the 
tuyeres, 

In many instances with the cupola 
melting at a low temperature, the 
addition of 2 poounds of fused soda 
ash per ton in the charge has re- 
sulted in an appreciable increase in 
temperature and in the fluidity of the 
slag Here again apparently the ac- 
tion of sodium in accelerating com- 
bustion is of relatively greater im- 
portance than any direct effect of a 
small amount upon the slag. In- 
crease of slag fluidity from a trifling 
addition of soda ash is the result of 
temperature rather rather than the 
direct effect of soda ash in lowering 
the fusing point. 

This assumption would seem to ex 
plain the increased burning away of 
the lining just above the tuvyeres, 
usually noted in cupolas melting on 
the cold side Cutting is due to 
higher temperatures—melting point 
of the average cupola block is about 
}100 degrees Fahr.—rather than to 
direct chemical action of the soda 
slag upon the lining. 

Catalytie action of sodium carbon 


ate in the reduction of iron oxide was 
described by G. C. Williams and R. A 
Rogatz, University of Wisconsin, in 
“Effeet of Sodium Carbonate on Low 
Temperature Reduction of Iron 
published in Jndustrial Eng 

Chemistry. December, 1932 


Ores,” 
neering 
They found that additions of sodium 
carbonate to mixtures of ground 
coke and iron ore greatly accelerated 
the rate of reduction. 

At a temperature of molten iron 


(2500-2800 degrees Fahr.) the effect 
would be more pronounced As a 
matter of fact, sodium carbonate i 
disassociated into nascent sodium (a 
powerful deoxidizing 
presence of carbon at a temperature 
of about 2200 degrees Fahr. 


agent) in the 


From the foregoing it is apparent 
that the effect upon combustion and 
upon the fluidity of the slag is pro 
portionally less noticeable in hot 
melting cupolas, However, in con 
sidering the effect in cupolas operat 
ing at lower temperatures, it seems 
reasonable to expect a profitable re- 
turn under all conditions of cupola 
practice, even though the effects al 
ways are not discernible to the naked 
eve, 

During the past 10 many 
gray iron foundries have found that 
it is possible to increase the scrap con- 
tent in the cupola charge by at least 
10 per cent where 4 pounds of fused 
soda ash is added per ton of iron 
and where the silicon and man 
ganese are adjusted to compensate 
for any loss. The resulting iron has 
shown no increase in sulphur at the 
spout or hardness in the finished cast 
ings. 

The desulphurizing process is car- 
ried out more satisfactorily in a fore- 
hearth or ladle than in the cupola. 


years 


64 


The prime value of soda ash in the 
cupola results from the action in im- 


proving combustion and increasing 
the activity of the lime slag. One 
pound of soda ash to each 10 pounds 
of limestone may be expected to re- 
duce the sulphur content approxi- 
mately 1.5 points, or from 0.10 to 
0.085 per cent. Reduction of 3 points 
can be obtained fairly regularly on 


high sulphur iron, but correspond- 
ingly lower reduction may be ex- 


pected on low sulphuriron. It is pos- 
sible to effect greater reductions in 
the cupola with careful control of the 
sand and dirt going in with the 
charge and by using larger quantities, 
but it is difficult to obtain uniform 
results from day to day, therefore, 
the practice is not recommended. 

In malleable foundries soda ash 
is used for duplexing cupola metal 
and as a direct addition to the air 


furnace charge It is used in the 
melting and refining operations for 
brass and copper It is also used 


extensively in the steel industry. 


Pittsburgh Group 


Hears Talk on Steel 
The April meeting of Pittsburg} 
Foundrymen’s association was held 
at the Mayfair hotel, Pittsburg) 
Monday evening, April 16. About 
S0 were present to listen to Maj 
R. A. Bull, Chicago, who spoke o: 
“Steel Castings Practice and 
Theory Major Bull ecalled partic 
ular attention to the fact that eve 
though the production of steel cast- 
ings has been at a very low point 
during past few years, nevertheless 
foundry 
kept pace with industry's needs, He 
mentioned the fact that 
different 
alloy cast steels and that this larg: 


steel developments have 
there are 
practically 80 analyses 0 
number must, in time, be reduced 
The talk was illustrated wit 
Frank J. Lanahan of 
the Ft. Pitt Malleable Iron Co., Pitt 
Ameri 


association 


hitel 


esting slides. 


burgh, and president of the 
can Foundrymen’s 
troduced Major Bull. 
Speaker for the next meeting 

we held May 21, will be W. T. Shet 
field, Hershey Machine & 
Co., Manheim, Pa., who will talk on 
“Internal t 
Iron.”’ . 


Foundry 


Shrinkage in Gray ( 


Discusses Alloying 
Of Iron with Chromium 


D. B. Reeder, metallurgist, Ele« 
tro Metallurgical Co., Pittsburgh, ad- 
members of the Philadel 
phia Foundrymen’s association at the 
regular meeting held April 11 in the 
Broadwood hotel, Philadelphia. Mr. 
Reeder spoke on ‘“‘Use of Chromium 
in Cast Iron.’ C. Walter Yost, Read- 
ing Iron Co., Reading, Pa., president 
of the association, presided, 


dressed 





Organizes Code 
Authority for Gray Iron 


Code authority of the gray iron 
foundry industry recently was com 
pleted with the election of two rep 
resentatives of nonmembers ot 
the Gray Iron Founders’ 
The board consists of six represen 
tatives chosen from the board of di 
rectors of the society, and two from 
representatives of nonmembers. The 
representatives of the industry a1 
as follows: 

G. D. Branston, assistant secretary 
and treasurer, Campbell Wyant &€ 
Cannon Foundry Co., Muskegor 
Mich.;: F. R. Hoadley, vice president, 
Farrel-Birmingham Co., Ine., An- 
Conn.; C. B. Magrath, presi- 
North Western Foundry Co., 
George M. Morrow, presi- 


Mi Co 


society. 


sonia, 
dent, 
Chicago: 
dent, Goslin-Birmingham 
Birmingham, Ala.: B. R. Pearse, sec 
retary and treasurer, Atlas Foundry 
Co., Cleveland: A. B. Root Jr., as 


sistant general manager Hunt 
Spiller Mfg. Corp., Boston; William 
Taylor, president, Taylor & Co., 


Brooklyn, N., Y.; and W. H. Winters, 
seneral superintendent of foundries 
American Brake Shoe & 
Co.. New York. W. C. 
many years president of the D, Con 


Foundry 
Connelly, for 
nelly Boiler Co., Cleveland is ad- 
ministration 

The code authority recently met 
and elected the following 
R Hoadley; Vice chall 


representative 


officers 
Chairman, F 
man, C, B. Magrath: executive vic 
president for the 
H. M. 
Founders 


authority 
Halsted Jr. The Gray Iro 
Publie Square 
building, Cleveland, was designated 


code 
Society, 


as the administrative ageneyv for the 


crTray iron code 


Made Vice President 


Albert S. Low has been made vice 
president and chief engineer of the 
Austin Co., Cleveland, succeedin 
Harry E who will continue hi 
ssociation with the company as ¢o1 
sulting engineer, Mr. Low has been 
with the Austin Co, for 21 years and 
} active in the various 
branches of its work, During the 
past 12 years he has been in charge 
oft the central district as 
vice president with headquarters in 
Chicago, He is a graduate of Shef 
field Scientific School, Yale univer 
sity 


stitt 


as been 


regional 


Peter C. MeCabe will succeed Mr 
Low as acting district manager in 
charge of the Chicago office of the 
Austin company. 


Changes Firm Name 


Pennsylvania 
34th and 
burgh, has 
Penola, Ine. 


Lubricating Co 
Smallman Pitts 
changed its name to 


streets, 
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Kuropean Foundry Practice 


Molding Sand 


Influence of the Nature of Molding 
Sands on the Strength of Metals and 
Alloys, by Ing. Dr. H. Lepp, exchange 
paper of the Dutch Foundry associa- 
tion presented at the foundry con- 
gress in Prague. 

Tests have shown that it is the 
steam, which by the reaction H,O + 
M. M.O + H., is the cause of the 
formation of oxides and gases which 
are absorbed at given pressures and 
temperatures, and this reduces the 
mechanical properties of metals and 
their alloys. As a result, a serious 
control of molding sand is _ indis- 
pensable to obtain good quality cast- 
ings. The control of molding sands 
by the laboratory should be extend 
ed to the works and should include 
the checking of the finished mold. 
To facilitate and simplify such con- 
trol, it is advisable to prepare for 
each kind of sand a diagram in the 
manner indicated in the paper and 
which relates to the permeability and 
the critical humidity of the sands for 
each alloy or group of alloys. Once 
these diagrams are known, it is easy 
to ascertain the possibilities of using 
sands for certain given alloys. It 
is also necessary to determine the 
relation between the permeability 
and the tightness of the sand of the 
mold, especially with regard to green 


sands. 


Foundry Defects 


Study of Foundry Defects (Etude 
des Defauts de Fonderie), by E. V 
Ronceray, La Revue de Fonderie 
Voderne, Paris, Dec. 10, 1933. 

A matter of considerable import- 
ance to defects in castings is the action 
of gases, which arise from the con- 
tact of the hot metal with the mold 
Another source is gases which are 
included in the molten metal. Means 
must be taken to allow the gases to 
disperse without unduly disturbing 
the metal or the mold It is for that 
reason that permeability is one of the 
most important characteristics of 
molding sands It is also to avoid 
the detrimental effect of gases that 
molds are dried and that special pre 
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Digest of recent literature covering 


various phases of castings manufacture 


cautions are taken in making and 
drying cores to allow gases to escape 

Gases also escape through the metal, 
and at the time when the metal be- 
gins to solidify, this escape of gas 
generally causes a defect in the cast 
ing which often takes the form of a 
cavity in the upper or lower part In 
some cases the cavity is closed and 
hidden by a skin of metal. To avoid 
this defect it is necessary that the 
mold be sufficiently permeable and 
that the pressure of the metal be suf 
ficiently high 

In certain cases these defects occu! 
in angles or in narrow sections which 
have been subjected to considerable 
heat. These particular defects have 
been specially studied by Mr. Leonard 
and subsequently by Mr. Ronceray, 
who has given to them the name of 
Leonard effect 
not be confused with piping, and can 


These defects should 


not be remedied by the same means 
It is not heads or risers that will con 
rect them, but permeability 

Scabs usually are caused by guses 
displacing sand from the mold, owing 
to insufficient permeability or to ex- 
aggerated ramming The best way t 
avoid scabs is to use a permeable sand, 


not ram the facing sand too hard, 


specially with a small tool, and t 
provide air vents 

Defects also occur through air being 
drawn in by the metal while it is being 
poured, especially if the metal is cold 
This often is accompanied by a chemi 
cal action of the air on one of the 
constituents of the metal. The author 
has termed this the Custer effect, be- 
cause it was studied by Custer in 
America 

A number of defects are due to pip 
ing To avoid this, great care should 
be taken in establishing runners, 
heads, and risers It is also possible, 
in some cases, to use chills in certain 
parts of the mold The method of 
pouring has a bearing on this defect, 
and bottom pouring increases the ten 
dency to piping Other fagrtors to 
consider are the pouring temperature 
and the rate of pouring 

Dissolved gases and gas inclusions 
cause pinholes and blowholes, and they 


occur mostly in nonferrous metals 


Contraction causes internal stresses 
and cracks; these defects occur mostly 
where there are thin and wide sections 
in juxtaposition. To avoid contraction 
defects, it is usual to pour through the 
thin sections and keep the metal hot, 
but each case should be treated accord 
ing to its merits. 


Oil Fired Cupola 


Investigation with Additional Crud: 
Oil Firing in the Cupola (Versuche mit 
Naphthazusatzfeuerung an Kupoloet 
en), by Wilhelm Schneider, Die Gies 


, 


serei, Duesseldorf, March 2, 1934 


The author presents some‘ data on 
the application of supplementary oil 
firing on a cupola in addition to coke 
The cupola had a 
inches, and was employed in the pro 
duction of both blackheart and white 
heart cupola malleable 


diameter of $l 


The coke used 


contained from 2.5 to 3.6 per cent 


sulphur, and it was decided to try 


supplementary oil-firing to reduce the 
amount of coke used between charges, 
and subsequently the sulphur content 
of the iron 

Before the oil-firing installation the 
iron charges weighed 325 kilograms 
(715 pounds) and the coke splits 78 
kilograms (172 pounds), and the melt 
ing rate was $500 kilograms (7700 
pounds) per hou With oil firing the 
charges were increased to 450 kilo 
grams (990 pounds), the coke splits re- 
duced to 67.5 kilograms (148.5 pounds) 
and the melting rate increased to 5500 
kilograms (12,100 pounds) per hour 
The amount of oil used ranged from 


0.8 to 1.0 kilogram (1.76 to 2.2 pounds) 


per 100 kilograms (220 pounds) oft 
liquid iron With coke at 30 R. M 
($7.14) per ton and oil at 60 R. M 
($14.28) per ton, the cost per 100 kilo 
grams (220 pounds) of liquid iron 
with straight coke firing was estimated 
at O.861 R. M. ($0.2049), while with 
oil and coke firing the cost was 0.651 
R. M. ($0.1549) for fuels only In 
iddition to saving in melting cost the 
sulphur in the iron was reduced from 
0.28 per cent to 0.19 to 0.20 per cent, 
and the annealing time required fo! 
the white iron was reduced from 208 


to 136 hours 





Obituary 


AMUEL T. JOHNSTON, 67, 
dent of the Standard Sand & Ma 


presi 
chine Co., Chicago, a former presi 
dent of the American Foundrymens 
association, and one of the most 
widely known and highly respected 
men in the foundry industry, died at 
his home in Riverside, a suburb ol 
Chicago, April 23, following a heart 
attack. With a background of 45 
years in the foundry industry, first 


in connection with plant operation 





Johnston 


samuel T. 


and then in the sale of foundry 
equipment and supplies and through 
years of service in various foundry 
men’s association, he enjoyed an ex 
ceptionally wide acquaintance amon: 
foundrymen, and equipment and sup 
ply manufacturers. 

Mr. Johnston was born in Glas 
gow, Scotland, June 2, 1866, and was 
educated in the schools of his native 
city. In 1889 he came to this country 
his first connection being with the 
Detroit Car Wheel Co., Detroit, of 
which J. H. Whiting was superin 
Later when Mr. Whiting 
organized the Detroit Foundry 
Equipment Co., Mr. Johnston was 


tendent. 


given a position as salesman. Ten 
years later he left that position to 
become connected with the S. Ober 
mayer Co., Chicago, where he oc 
cupied various executive capacities, 
and in 1932 retired as vice presi- 
dent of that company, 

Early in his association with the 
foundry industry he became identi 
fied with organizations in the field 
and in 1896 was elected secretary otf 
the Western Foundrymen’s associa 
tion, As an officer of that group he 
was one of the signers of the call for 
the organization meeting of the 
American Foundrymen's association 


68 


and since had attended every annual 
meeting of that association, He was 
elected the first president of the 
Foundry Supply association when it 
was formed in 1906, and served as 
vice president of the A, F. A. in 1908 
and 1909. In 1927 and 1928 he 
again served as vice president and in 
1929 was elected president. In his 
capacity as president he led a group 
of American foundrymen attending 


the third International Foundry- 


men's congress in London, June, 
1929 


Several weeks ago Mr. Johnston 
was called to Washington where he 
appoint 


was offered and accepted 


ment as government representative 
on the code authorities of two in 
dustries and shortly was to have 


served on three or four others 
7 + + 


Clement A. Hardy, 8&0, formerly 
sales manager for the Whiting Corp.., 
Harvey, Ill., and well known in the 
foundry industry as a consulting e) 
gineer, died April 15 at his home in 
Chicago. He left Whiting Corp. in 
1918 to form his own 
rejoined the Whiting 


consulting 
company but 
Corp. several years later to do special 


sales work. He retired in 1932 


+ + + 


Alfred J. Jupp, vice president 
Lunkenheimer Co., 
in New York April 10, on a business 
trip. Mr. Jupp was born in Cincinnati 
in 1875 and entered the employ of 
the Lunkenheimer Co, in 1890, In 
1896 he was made New York repre 
home 


Cincinnati, died 


sentative, returning to the 
office in Cincinnati in 1913, He was 
active in the Manufacturers’ Stand- 
ardization society and also contrib 
uted the greater part of his time dur 
ing recent months to code work in 
the valve and fittings industry 


+ 7 + 
William C. Cadwallader, 48. for 
11 years works manager, Eastern 


Steel Castings, Newark, N. J., died 
Michaels hospital, that city 
Born at Chester, Pa., Mr 


at St. 

April 1. 
Cadwallader, previous to his connec 
tion with the Eastern Steel Castings 
plant, had been with American Stee! 
Foundries, Thurlow 
Pa., Otis Steel Co.. 


plant, Chester 
Cleveland, and 
Reading Steel Casting Co.. Reading. 
la, 


¢ + + 


Adolphe S. Deutsch. 8&1. 
Monarch Aluminum Ware Co., Cleve 
land, died recently in Rochester, Mr 
Deutsch was a veteran in the Cleve- 
iand metal products 


moved to 


president 


industry but 
Rochester several years 
ago, though continuing active in the 
business of the Monarch Co. A num 
ber of years ago he came to Cleve 
land and entered the metal products 
under the firm of A. S 


business 





Deutsch & Co., which was succeeded 
by the Monarch Brass Co., later by 
the Republic Brass Co., and then by 
the Monarch Aluminum Ware Co. 


Walter D. Wood, 8&4, president ot 
R. D. Wood & Co., Philadelphia, and 
owner of the Florence Pipe & Found 
ry Co., Florence, N, J., died in Wash 
ington April 20 following a brief ill- 
ness, Mr, Wood was long identified 
with the foundry industry and was 
the last of three brothers to succeed 





Wood 


Walter D. 


to the leadership of the Wood cor 
pany which was founded yy the 
father, Richard D. Wood He was 


born in Philadelphia and was gradu 
ated from Haverford college in 1867 
vith the degree of bachelor of arts 
He then took 2 years of graduate 
study at Harvard university 
affiliated with 


where 
hi 


upon he became 
father’s company, 

As head of the R. D. Wood Co. for 
63 years he was not only well know! 
in this country but maintained a1 
acquaintanceship with foundry lead 
ers in various sections of the world 
He was one of the charter members 
of the American Foundrymen’s asso- 
ciation and until recent years was 
active in the technical deliberations 
of that organization, He was also 
member of the American Institute ot 
Mining and Metallurgical Engineers, 
American Society of Mechanical En 
gineers, the American 
Metals, the American 
Testing Materials, and the America 
Waterworks association, 

His business interests were exten- 
In addition to thos« 
already mentioned he was the owner 
of the Millville, N. J., Daily Repub- 
lican, and was owner and treasure? 
of the Cumberland County Gas Co 

(Concluded on page 70) 
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AS: the speedometer crawls upward do you sometimes wonder how 
the many moving parts withstand the increasing strain? Your 


crankshaft, for instance, must be ground with ut t accuracy, its 
THREE MILES PER MINUTE finish must be oadet and it must be done in thc anuene of high pro- 





duction. It must withstand the speed 

For years STERLING Crankshaft Wheels have been doing just this 
in automobile plants and in addition many other equally important 
parts are ground to accuracy and high finish with high production 
STERLING Wheels. There is a STERLING high production wheel 
or your grinding operation, too. 


CHICAGO: 133 N. Wacker Drive 


Factory and Office 
DETROIT. 5191 Lorraine Ave 


TIFFIN, OHIO 











DIVIDE AIR SEPARATORS 


For removing oil and water 
from compressed air 
Automatically Drained Very Efficient 
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f A For cleaning Castings and Steel 





use Sand, Grit or Shot 


S 
Simple Efficient Inexpensive 
Economical to operate Results Guaranteed 


THE DIRECT SEPARATOR CO., INC. 


SYRACUSE NEW YORK 
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Sole Manufacturers of 


PAXSON FOUNDRY EQUIPMENT 


formerly built and sold by J. W. Paxson Co. 
and the Titgen-Eastwood Co. 


We have the complete PAXSON patterns and 


are prepared to furnish repair parts promptly. 


THE TABOR MANUFACTURING COMPANY 
6225 TACONY ST., PHILADELPHIA—PENNA. 
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(Concluded from page 68) 
the Millville Eleetric Light Co., the 
Millville Water Co... and the High 
Pressure Construction Co. He was a 
member of the Philadelphia Bourse 
and from 1880 to 1884 was a mem 
Ler of the Philadelphia Committee ol 
100, and from 1887 to 1895 was 
examiner in Phila 
delphia.s He also was trustee ol 


civil service 


liaverford college. 
+ . + 

E. H. Bruner, 61, secretary, Chi 
cago Wheel & Mfg. Co., Chicago, 
died recently. 

+ + + 

Luther L. 
founders of the Blaw-Knox Co., 
Blawnox, Pa., died recently at his 
home in Bellevue, Pa. 

. . + 

Jacob D. Utech, 65, an instructor 
in foundry practice at Carnegie In 
stitute of Technology, Pittsburgh, 
since 1915, died at Pittsburgh, April 
ts 

J . . 

Thomas V. Scott, director, Graft 
Co., Pittsburgh, and secretary and 
treasurer, Pittsburgh & Mt. Shasta 
Mining Corp., died in Bandsbureg, 
Calif, recently 
+ + + 
Butler, 61, son of the 
Butler Jr., and 
prominently identified with various 
industrial concerns in the Mahoning 
valley, died recently. He was a direc 
tor of the-Industrial Silica Co., pro 
ducer of foundry sand, 

o ° . 


Henry A. 
late Joseph 4G. 


James Orr Callaghan, 77, died re 
cently at his home in Hamilton, Ont 
Mr. Callaghan started his career at 
the age of 11, with Ives «& Allan 
foundry, Montreal, later going to 
Pillow & Hersey Foundry, Montreal 
In 1888 he went to Hamilton where 
he joined the Steel Co, of Canada, 
and retired from that company in 
1923. 

+ + + 

Harry H 

of the Beryk Co., 


Barclay, 69, president 
Cleveland, man 
ufacturer of foundry vibrators and 
other foundry supplies, died re 
cently at his home in Lakewood, O., 
after six months’ illness. Born in 
Buffalo, he removed to Cleveland 3 
years ago, and has been identified 
with the foundry equipment industry 
lor many years, 
-- pall 7 

Edward W. Murphy, 67, owner ol 
the Northampton Iron Works, North 
ampton, Mass., died recently Mr 
Murphy was a native of Northamp 
ton and had worked in the foundry 
industry since he was 15 years old 
For 27 years he was emploved by the 
Norwood Engineering Co, Ine., Flor 
ence, and for 15 years was foreman 
of the foundry. He operated the 
Northampton Tron Works from 1918 
until he sold the business in 1925, 
but repurchased the foundry last 
June 


Knox, 63, one of the 


Chicago Founders 


Discuss Maintenance 

Plant maintenance was the topic 
for discussion at the monthly meet 
ing of the Chicago Foundrymen’'s 
club, held April 5 at the Great 
Northern hotel, About 60 members 
and guests attended, Principal speak- 
ers were James Thomson, chief en 
gineer, Continental Roll & Steel 
Foundry Co., East Chicago, Ind., 
and L. H. Hopkins, assistant works 
manager, McCormick works, Inter 
national Harvester Co., Chicago. 

Tracing the increase in import- 
maintenance work, Mr. 
principal 


ance of 
Thomson 
functions of the maintenance de- 
partment in both preventive and 
corrective While some 
small companies without a plant en- 


described the 


practices. 


gineer avail themselves of consult- 
ing engineers in connection with 
their major problems, the speaker 
recommended that the consultant be 
au foundry engineer and not a general 
consulting engineer, The foundry 
that cannot afford a plant engineer 
should have a high-class, experienced 
foundry master mechanic, he sug 
vested 

Mr. Thomson presented charts to 
illustrate an organization setup for 
both large and small foundries, In 
any foundry it is advisable to have 
the functions of the various depart 
ments clearly defined, he pointed out 
Describing freedom from emergeney 
repairs as one measure of the effici 
ency of the maintenance department, 
redesign of machines was suggested 
as one method of preventing break 
downs. Well-planned inspection = of 
equipment is an important function 
of the maintenance department, and 
Mr. Thomson discussed several forms 
for keeping records of plant facili 
ties and their inspection, Standard 
ization of materials and equipment 
was recommended to the extent oft 
the widest interchangeability ot 
parts consistent with greatest use 
fullness of equipment and improve 
ment in design 

Mr. Thomson stated that there is 
room for improvement in the desig 
of foundry equipment, particularly 
that used by the steel foundry, Ques 
tions of lubrication, dust-proofing 
materials, ete. in various cases have 
not been answered properly and in 
certain instances — steel foundries 
have built part of their own equip 
ment Part of this trouble’ he 
ascribed to the varying requirements 
of different branches of the foundry 
industry 

Mr Hopkins 
maintenance problems encountered 


discussed = specific 
in the foundry, recommending cor 
rective measures for such instances 

At a special meeting of the Chi 
cago Foundrymen’'s club, held April 
23, the organization voted to petition 
the American Foundrymen's associ 


ation for the establishment of the 
Chicago section, American Found- 
rymen’s association. The Chicago 
group is the first to seek this affilia- 


tion, 


Foundry Sands 


Represented on Code 


Full provision now has been effect- 
ed to care for the foundry sand in- 
dustry under the code of the crushed 
stone, sand and gravel, and slag in- 
dustry. 
represented in the code authority’s 
divisional committee on industrial 
sands, which has a chairman and six 
vice chairmen. A. Warsaw, Wed 
ron Silica Co., 38 South Dearborn 
street, Chicago, is chairman; Mark 
McKee, Sand Products Corp., De- 
troit, is vice chairman for foundry 
sands, unbonded, and A, J. Miller, 
Whitehead Bros. Co., 7 West twen 
ty-seventh street, New York, is vice 
chairman for foundry sands, bond- 


Foundry sand producers are 


ed, 

Under this industrial sands divi- 
sional committee are 16 regional in- 
dustrial sands committees covering 
all parts of the country, and organ- 
ized to administer the code in ac- 
cordance with local conditions. Prob 
lems of foundry sand producers may 
be filed with these regional commit 
tees, which, if necessary, will refer 
them to the code authority which, in 
turn, if necessary, will consult with 
the proper vice chairman of the divi 
sional committee on industrial sands. 
The code authority has its headquar 
ters in the Munsevy building, Wash 
Ineton 


Attendance Good 


At Connecticut Meetings 


William Kelly, Nassau Smelting & 
Refining Co., division of Western 
Electric Co., addressed the meeting 
of the Connecticut Nonferrous Foun 
drymen’s association held April 10 
at the Hotel Garde, New Haven, 
Conn. Mr. Kelly spoke on “Manu 
facture and Use of Composition In 
gots"’ and was assisted in the discus 
sion by Walter H. Jacobson 

Attendance at the meeting of the 
association during the past season 
has been exceptionally good, accord 
ing to a report of Louis G. Taran- 
tino, secretary. 


Publishes Statistics 


tne American Metal Market, New 
York, recently has issued the twenty 
seventh annual edition of Metal Sta- 
tistics for 1934 The volume con- 
tains general statistical information 
on the ferrous and nonferrous 
metals. B. E V. Luty and N. J, Lan 
ger are editors 
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Don’t AccepTr A SUBSTITUTE! 


For years the foundry industry has 
used and endorsed these two fa- 
mous products — Glutrin — the 
liquid binder and Goulac— 
the dry binder. Good foun- 
drymen know that to pro- 
duce good cores they can 
always depend upon 
the reliable uniform- 

ity of Glutrin 

and Goulac. 






















“ew yon 
“GLUTRIN” 


In Barrels 
Carload Shipments 


“GOULAC” 


In Bags 
Carload shipments 
from Erie, Penn- 
sylvania 


from Ausable 
Forks, New York 
and Erie, Pa. 











Sold by leading found- Robeson Process Co. 
ry supply houses every- 


nine American Gum Products Co. 
‘ 230 Park Ave. New York 


- “BRANFORD” 
BRITISH ALUMINIUM 
CoO. LTD. V I B R AT Oo Lad .) 




















VIRGIN 
ALUMINUM 





Vibrator Flask Rapper 


(above) 


Vibrators for all Foundry uses 
. to 
8" Flask and Table Vibrators 
Valves, Fittings, Automatic Oilers—Complete 


Vibrator Fittings for Benches, Moulding Ma- 
chines and Tubs. 











' © AGENCY: New Department for Servicing Branford and 
U. S. AGENCY: Any Other Make of Pneumatic Vibrators. 
ARTHUR SELIGMAN Write for Catalog or Vibrator Information 
(Dept. F) —Dept. 46 
30 Rockefeller Plaza New York MALLEABLE IRON FITTINGS CO. 





Branford, Conn., U. S. A. 
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Combustion Rapid 


In Nonferrous Furnace 


Ingineering Co., 
York, re 


hew 


United 


]ne GO 


Furnace 
West street. New 
announced a 
which 


cently has auto 
will be 
Melto 


burning, 


melting furnace, 
the 


unit Is an 


matic 


marketed undet name oft 
nial The 


rucible 


oil 


furnace designed 


LV pe 
nonterrous 
produced in 
tilting 
the 


pecially fou melting 
The 

ither the 
the latter 
panvine 
The 
er direct 
the 


netals furnace is 


stationary o1 


ty pe, 


being shown in accom 


illustration 


air supply unit is a fan blow 


connected to a motor. simi 


oil drive and 
the 
air 

the blower intake, With 
shutte 


lar to pump opel 


ated from same starting switch 


Control ot volume is secured by 


a shutter at 


any given motor speed and 


opening, a constant volume of air is 


supplied through either a flexible or 


rigid duct to the burner, which is of 
special design and rugged construe 
tion 

Liquid oil, in passage under high 
pressure through the minute orifice, 
is atomized so that vaporization fol 
lows instantly, Atomization of the 





The furnace is produced in either the stationary or tilting type, 


shown in 


ulpment 








degree effected and mix 
the air supply, it is 


claimed, result in coincidental vwapor- 


the 
with 


oil to 


ture 


ization and combustion, Time for 
complete combustion and flame 
travel is exceptionally short. Rapid 
ity and completeness of combustion 
make possible a_ relatively short 


combustion chamber, Combustion, it 
is claimed, is completed in the com 


bustion chamber itself, thus provid- 
ing in the melting chamber two im 


portant conditions of equalization of 
temperature and stable, uniform at 


mosphere, The interior contours of 


the melting chamber are designed 
so that burned gases entering from 
the combustion chamber are distrib 
uted properly. The combustion and 
melting chambers are lined with 
high grade plastic refractory mate 
rials, with high temperature insula 
tion 

Kither of two types of covers is 
available, one the conventional, cir 
cular single-piece cover with central 
exhaust port, and the other a flue 
type hopper cover, The latter forms 
an extension of the crucible, thus 
substantially isolating the metal 
charge from the heating gases, per- 
mitting metal charging in one oper 


the latter being 
illustration 





For Foundries 


ation if desired and extracting ust 
ful heat from the waste gases, The 
cover lifting mechanisms are ol 
special design. The instrument 


panel consists of a high pressure 
gauge which indicates oil pressure 
at the burner, a furnace atmosphere 


indicator which is actuated by the 
flow of air in the supply duct, and a 
which 


both oil and air supply 


switch controls operation of 


motors 
Grinder Designed 

For High Speed Wheels 
Builders 


Hammond Machinery 


Ine., 1618 Douglas avenue, Kalama 
zoo, Mich., recently added a high 
speed grinder to its line. This unit 
was designed especially for high- 


speed wheels and can be supplied for 


a single motor drive for use with mo 


tors up to 15 horsepower 


Two independent spindles are en 
bodied in the design and when used 


for single motor drive, the two inner 
ends of the spindles are coupled to 
gether with a combination coupling 
and V-belt pulley, making it possible 


to remove the belts by disconnecting 


the coupling without removing 
spindle from bearing housings, The 
vrinder also is furnished as a two 
spindle grinder, each spindle being 
entirely independent from the other 
and arranged for two motors, one for! 
each spindle, Where each spindle 
can be used motors up to 74 horse 
power are suitable, With this ar 


either may be 


operated at different speeds from 


rangement, spindle 


thy 


other, 


Removes Grease 


Homestead Valve Mfg. Co., Cora- 
opolis, Pa., recently has introduced 


a high pressure pump designed to 


remove grease, sludge oil, ete, from 
fioors, walls, machinery and other 
equipment, The unit supplies wate! 
at 200 degrees Fah with nozzle 


velocity up to 175 pounds per square 
inch. When the hot water strikes the 
air it into a spray 
which is neither steam nor water but 
This 


with 


splashes vapor 
a constant combination of both 
cleaned 

mucl 


pe Its the surface to be 


fine globules of water like 


crains of sand in an air stream 
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BUCKEYE 
SILICA FIRESTONE 


SAWED 
CUPOLA BLOCKS 


used in conjunction with 


SPLIT ROCK LININGS 


for resurfacing and patching the 
melting zone of your cupolas, will 
last indefinitely and afford double 
the protection of ordinary materials. 


HAVE YOU INVESTIGATED THIS 
NEW COST SAVING METHOD? 





BUCKEYE SILICA FIRESTONE comes in 
REGULAR RECTANGULAR SLABS which 
split straight and true to line, also sawed 
two, four and six sides straight and wedge 
shapes for lining Cupolas, Ladles, Converters, 
Soaking Pits, etc. 


WRITE FOR BULLETIN No. 4 
The CLEVELAND QUARRIES Company 


Refractories Division 
Builders Exchange Building 
Cleveland, Ohio 
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TheMonth’ s News about 
ELECTRIC 
MELTING 


Reduced to 8 pages of 
Quick, Easy Reading 


We've read every important 
trade paper ;selected the most 
pertinent articles about elec- 
tric melting, high strength 
iron, and associated subjects, reduced them all to 
8 pages of quick, easy, interesting reading. Send 
for your copy of the “Digest of Electric Melting 
News’’. No obligation. 


DETROIT ELECTRIC FURNACE CO. 





825 W. Elizabeth Street ° Detroit, Michigan 
( O l P O N 
NAME 


POSITION 


FIRM 


CITY ___STATE_ 














NEW and GOOD! 
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| IRON ano STEEL | 
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No. 4AA No. 4B 


The IMPROVED compositions of 


Smooth-On No. 4. Try them FREE 


Smooth-QOn No. 4AA. For 
light gray castings and ma- 
chined surfaces. Has high 
metallic lustre and takes a 
fine machine finish. 

Smooth-On No. 4A. For me- 
dium gray castings. A fine 
grained cement that has a 
good metallic lustre. 

Smooth-On No. 4B. For dark 
gray castings. A cement of 
coarser grain and darker 
shade. 


8 Ypenapese three entirely new Compositions 
are our answer to the persistent de 
mand for better metallic lustre, wider 
color variation and better match of both 
natural and machined surface. 

These compositions applied in the usu 
al way meet ordinary needs, but modifi 
cation of lustre and shade is easily ob 
tained by rubbing the dry pow der on top 
of 'the applied filling. This lightens the 
shade. 

The free hardened samples will show 
you that our improvement is striking, 
and application of the free working sam 
ples will prove that you cam get perfect 
match—easily, quickly and cheaply. 


Mail coupon for samples and 

FREE prices. Smooth-On Nos. 444A, 
eee £4 and 4B are packed in I lb. 
SAMPLES and 5 lb. cans, 25 Ib. pails 
and 100 Ib. kegs. 





Do it with SMOOTH-ON 
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Dev elops Grooved 
Square Twisted Gaggers 


Steel Franklin, 


l’'ranklin Works, 
Pa., recently has introduced a line 
twisted, 


ot grooved. square steel 
gaggers in sizes %%, 16 and % inches 
single and double bend to any dimen 
sions of leg, toe or hook desired, The 


vagger has been designed on the 


principal that the sand holding powe1 


is determined jointly by the cross 





Cross Section 
View 







Double Bend 


Cagger 








Gaggers are supplied with single or 
double bend to dimensions desired 


sectional line of sand shear of the 
hole left by dislodgement, and by the 
volume or cross section of sand en 
gaged by the gagger bar within the 
line of shear The square twisted 
from the sand, 


bar, when pulled 


leaves a round hole the diameter 
equal to the circumscribing circle 
of the 


cross section of sand engaged is the 


square, and the volume or 
difference between the cross sectional 
area of the square bar and the area 
of the circumscribed circle, as shown 
in the accompanying illustration 


. . ». 2 . 
Liquid Parting 
Leaves Coating of Wax 


Bloomsbury Graphite Co., Blooms- 
bury, N. J., recently has introduced 
a new liquid parting. This material, 
sold under the name of Misto, has as 
its base an oil which acts as a vehical 
to carry a special way, In covering 


patterns this wax enters and seals the 


wooden sur 
faces Then 


the oil used as a vehicle can be wiped 


pores oft the metal or 
leaving them smooth. 


oft The wax provides a smooth 
clean surface to which it is claimed 
the sand will not adhere, 

The company also points out that 
the material may be used as a clean 
er for core boxes as it does not cut 
the shellae or varnish that is used on 


mark 


the box, and will not pit or 
the metal core boxes. 

To apply, a paint brush is dipped 
in the material which then is worked 
into the parts of the pattern, Ex- 
cess material then is removed with a 
cloth or by making one mold where 
the molding sand acts as a blotter. 
At the first sign of a few grains of 
sand adhering to the pattern, the 
molder again should apply the part- 
ing to the pattern. 


Introduces New 
Indicating Pyrometer 
Foxboro, Mass., has 
introduced a new indicating pyron- 
eter that uses the potentiometer 
system of temperature measurement, 
In this new pyrometer the pointer of 
the galvanometer swings just above 
the temperature dial and is brought 
to balance at the same hair line in- 
dex which marks the measurement On 
The hair line 
through 


Foxboro Co., 


the temperature scale. 
is part of a glass window 
which both the pointer and the scaie 
can be viewed at the same time. Be- 
cause of this feature, balancing and 
reading the instrument are practical- 
ly one operation. 

The galvanometer has been de- 
signed sufficiently rugged to with- 
stand industrial use without sacrific- 
ing accuracy and sensitivity. The in- 
strument is mounted in a moisture 
proof case, and the unit may be either 
surface or flush mounted, depending 


on conditions of the installation. 


Hand Grinder Built 
For Pattern Work 


Dumore Co., Racine, Wis., has in 
troduced a light weight, high-speed 
hand grinder for use by pattern, ma 
chine and engraving shops, and in 


toolrooms. The weight is only 1 





The grinder is light weight and op- 
erates at a high speed 


pound and 10 ounces, A 1/40 horse 


power universal type motor which 
can be used on either alternating or 
direct current furnishes power. A 


speed of 15,000 revolutions per min 
ute is attained, 


Gushee, vice president 
Electric Fur 


Edward T. 
and treasurer, Detroit 
Europe 


nace Co., Detroit, sailed for 


in May. 





Builds Band Saw 
For Cutting Metal Stock 
Wells Mfe 


Mich., has introduced a 
for cutting metals, as shown in the 


Corp., Three Rivers, 
band saw 


accompanying illustration, The saws 
are built in two sizes, one having a 
capacity of 4-inch round stock and 
the other a capacity of 8-inch round 
stock, The supporting frame or base 
is built 
swivel vise on the larger machine is 
mounted on the supporting frame at 
a convenient height. It is so arranged 
that it will hold the work at any de- 
sired cutting angle and retain align 
ment without interference. The vise 
is of the quick-action type, which it 


with ample strength. The 





The vise will hold the work at any 
desired angle 


is pointed out saves time in chuck 
ing, 

A constant-speed motor is mount 
ed rigidly on the saw frame, Connec 
tions can be made to any availabl 
power or lighting socket. Power from 
the motor is transmitted directly to 
one of the two band saw wheels, In 
the larger model, helical gears pro- 
vide a positive silent drive, All gears 
enclosed in the motor case are 
packed in grease, The band saw i 
curried on two band 
idler and the driver, The wheels ro 
tate on double annular ball bearings 


wheels, an 


end are carried on plates so adjust 
ed that the saw will not run off the 
wheels. An adjustable weight on the 
upper part of the saw frame and a 
motor end of that 
feed. The 
switch is so arranged that the saw 


spring on the 
frame provide’ gravity 
frame, moving down as the cut is 
made, automatically cuts off the 
power when it reaches the bottom po 


sition, 
Made Manager of 


Turbo-BlowerDepartment 

jatt L. Spain, for the past 24 year 
with the General Electric Co., West 
Lynn, Mass., as manager of turbo 
sales, now is connected with the In 
gersoll-Rand Co, as manager of the 
turbo-blower department, His head 
quarters will be at 11 Broadway 


New York. 
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Foundry Activities 


HEVROLET MOTOR CO., Di- 

vision of General Motors 

Corp., Saginaw Mich., set a 
new record in its gray iron foundry 
by pouring 2152 tons of molten met- 
al into castings in one day recently. 
During April the daily average of 
metal poured was 1787 tons 


Lambert Foundry Co. Inc., Greens- 
boro, N. C., has been incorporated 
by A. B. Lambert and J. M. Sykes. 


Knox Stove Works Co., Knoxville, 
Tenn., plans an addition to its found- 
ry on Ailor avenue, 35 x 100 feet 


American Steel Foundry, East St 
Louis, Ill., recently resumed opera 
tions after being closed since Oc 
tober, 1932 


Campbell, Wyant & Cannon Found 
Muskegon, Mich., recently 
opened its Sanford street plant in 
Muskegon Heights 


ry Co., 


St. Johns Foundry Co., St. Johns 
Mich., recently has been purchased 
by John Spousta, of Owosso, Mich., 
and formerly connected with the St 
Johns plant 


K and F Brass Foundry, Orrville, 
O., idle for the past 2 years has been 
leased to Robert R. Cairnie, former 
ly foreman of the Ohio Injector Co 
Wadsworth. O 


International Harvester Co., 210 
Teall avenue, Syracuse, N. Y., will 
add a 1-story addition to its local 

install electric power 
at a cost of $100,000. 


plant and 
equipment 


Index of foundry equipment or- 
ders for March reached 75.4, com- 
pared with 65.8 in February and 9.8 
in March, 1933 The index of ship- 
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Reflect Industrial Trends 


) 


ments in March was 62.6 and of un- 
filled orders 51.5 
& Machine Co 
received 


Lakey Foundry 
Muskegon, Mich., 
a large order for cylinder block cast 


recently 


ings from the Chrysler Motors Corp 
The No. 5 foundry of that company 
is working two 8&-hour shifts full 


time 


Manufacturing operations for Jos 
Bros. Inc., which have been handled 
by the Kelly Foundry & Machine 
Works, Mount Gilead, O., have been 
transferred to Claremont, N. H., as 


RAW MATERIAL PRICES 
May 7, 1934 


Iron 
N 2 Va $18.50 
No. 2 § B 14.50 
N 2 ( 18.50 
No. 2 f B 18.50 
Bas B 17.50 
Bas \ 18.50 
Ma ( 18.50 
Ma " B 19.00 
( 21.00 

Coke 
¢ prer < 
Wis + 
De 

Scrap 
Hi g \ S| OOo $15.50 
Hea t ting st Pitt 13.2 13 
Heavy melting steel, ¢ 11.25 11.75 
Stove plate Buff ] 75 11.00 
Stove | ( ) 8.00 
N l cast, New ¥ 2 0 
No. 1 a Cc} a OO Iso 
N l P } g 12.50 13.00 
N 1 cast, Philad 12.50 13.00 
N l« sirmir 10.00 10.50 
Car wheels a. itp 12.75 13.25 
Car wheels ¢ ig 12.00 ¢ 12.50 
Railr illeable, Cl 12.25% 12.7 
Malleable, Buffa 13.25 13.7 


Nonferrous Metals 
Cents per pound 





Casting Copy ¢ S.2 
straits tin 54 
Alum ym, N 12 c l ) 22.00 
Aluminum, No. 12 . 

Max. iron or z 1.0 oo 
Lead, New York 4.25 
Antimony, New York 2 7 
Nickel, electr 00 
Z Fast St. I I 4 


the result of a sale of the former 
company to the Sullivan Machinery 


Co Chicago 


The plant formerly operated by th: 
J. L. Mott Co., Trenton, N. J rr 
cently was sold to Harry A. Robin 
son of Philadelphia The original 
J. L. Mott Co.. 
ceivership in 1924, had been in busi 
ness more than 100 years and wa 


before going into re 


the third largest industry in Tre 
ton 
Steel castings won out against 
welded steel construction when the 
Hardie-Tynes Mfg. Co., 
Ala obtained the contract for twelve 
84-inch needle valves for the Boulder 
dam power project At the 
time the Hardie-Tynes Co 


Birmingham 


same 


book ‘ ad 


the contract for twelve 96-inch 
emergency gates for the same ro} 
ect 

Lombard Iron Works & Suppls 


Co., Augusta, Ga recently leased 
the plant of the Textile Machinery 
Corp., Spartanburg, S. C for the 
manufacture of textile casting The 
statement in the April issue of 
TH FounprRy regarding the Lom- 
bard company resuming operations at 
its Augusta plant was in error, a 
that plant has been in continuous op 
eration since 1869 


Activity in gray iron and teel 
March 
according to reports received by the 
Industrial Research department of 
the University of Pennsylvania from 
foundries operating in the Philadel 
phia Federal Reserve Bank district 
The increase in production was dis 


foundries increased during 


tributed among most of the report 
ing firms but was most significant 
in the steel foundries which reached 


their highest point in activity since 





October, 1951 Production of gray 
iron castings increased by 5.9 per 
cent over the previous month, the 
output of steel castings was 17.7 per 
cent greater than in February while 


the production of malleable iron cast 


ings decreased 9 cent 


New Trade 
Publications 
eee a, 


attractive 


per 


Mfs Co., 
leveland, has 
folder 


published an on its 


helmet which is designed to safeguard 
the wearer against inhalation of in- 
jurious dust, regardless of fineness or 
concentration It is pointed out that 
the helmet unit consists of the helmet 
proper, a filter and purifier with re 

newable cartridge an air pressure 
reduce i pressure gage, a skull cap, 
and air hose of the required length 
from the air line to the helmet The 
unit may bye used as protection 1 


rainst dust, fumes, smoke, et 


SAFETY Lehigh Safety 


Shor (‘o 


SHOES 


Allentown, Ta has issued 


na folder illustrating and describing it 
line of steel box safety toe shoes for 
industrial workers A special mold- 
er’s shoe is included in the linge 


CONTROLLED 


(ity 


METAL, Spring 
Waukesha, Wis 
bulletin describ 
util 


obtaining 


Foundry Co has 


published an interestin 


ing and illustrating the equipment 


ized and practice followed in 


complete control of materials used it 


producin its line of gray castings 
THERMOMETERS \ resistance 
thermometer for measurin tempera 


tures from minus 300 to LOO0 de 
Faht IS 
Brown 
The 
n indicatin 


plus 
catalog of 
Philadel 
available 


rees described in a 
the 


phia 


Instrument C'o., 
thermometers are 


recording and controllin 
types 


PUMIUES Ing 
lipsburs oe 


hil 


published a 6 


ersoll-Rand Co., 


has 


folder deseribing and ilustrating 


pire 


its motor pumps which are built in 26 


izes ranging from 4 to 30 horsepow 





er and in capacities contined to 
illons per minute Tabies of capa 
ities and performance data are given 
REEFRACTORIES—Plibrico Jointless 
Kirebrick Co., 1800 Kingsbury street 
Chicago, has published a catalog cov 
erin its line of jointless firebrick and 
other refractory prodycts Illustration 
PAPA POA Ae pore rrr rrrprr py 
| so 1433 1934 
ase BUILDING AWARDS 
#. W. Baler Corporation 
“un + 














Faked Foundry Facts 





Bench 


Molder 





show the method of installin 


brick, as well as numerous 


gt 


he fire 


installations 


le materia 


published a 52 


Minin ind preparation of tl 

also are discussed 
HEATERS—General Klectri Co 

Schenectady, N. ¥ has 

page Catalog on its line of 


in units and devices 

presented on immersion, strip a 
heating units Information on 
stallation of the various units t 


variety of presented 


uses is 


electric heat 


Information is 


Spot 


nd 
the it 


>a wWice 


through the 


text and many drawings 

COMPRESSORS Gardner- Denver 
Co., Quincey, IIL, recently has published 
i bulletin on its duplex-horizontal com 
pressors Tor compressin alr or gas 
Information is presented on the design 
and construction of the various parts 
of the compressor and data are given 
on the sizes and capacities of direct 
connected and belt driven units avai 
ible 

CORK BINDERS Hereul low 
der Co Wilmington Del has pub 
lished a folder describing the proper 
ties and applications of its core bind 
er i product of the naval stores de 
partment The pamphlet tells of th 
use of the resinous material as a dry 
binder and in oil sand cores A char 
shows the tensile str eth o core 
when varving amounts of oj ind thr 
bindes ure used 

HEATING UNITS Kdwin I Wir 
grand (‘o TH Thomas Roulevard 


ntly has 






entualo illustr ing ind 
Various types of heating uni 
1 ARORA RAS RAS RAR BAR OAS BAS BAR 
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published 


describing its 


in the selection of the 
ting ot heaters 
Illustrations s 


esting applic 


tvpe of equipment 


photoelectri relay to ap 


vhich tl operating 


especially adapted to the 


magnetic counters for cor 


itions not exceedir 


inute 
INSI 


22 East 


lished in 


LATION 
10th 
hooklet 


Johns-M 
New Y« 


form a lex 


street 


schools of mechanical, che 


lurgical and cer 
text 
ciples of heat ti 


the 


“amie ener 


comprises a short rey 


anstfer a 


theory and ractice of 


values of insulation and 


nsulation in boilers, kilns 


other types of industrial equipment 
operated at hich temperature \ sta! 
ard formula for heat transfer by con 
duction and a description of the method 
of determining heat flow throug! 
furnace walls also are include 
KFURNACES——-Standard ue I 
gineering Co., 667 Post avenue, soutl 


Detr recently has pul 


dealing 


ot 
bulletins vith \ 


Bulletin 


naces 


oven furnaces, either gas o oi fir ] 
for annealing, carburizing ea rea 
ing and hardening Bulletin No 
deseribes and illustrates pot furnaces 


or evanide salt bath, le 1 hardening 
ind metal melting while bulletin No 
S deals with small over irnace or 
tool steel innealing preheating 1 
lrawing Si 1 specif tions 
iven in each case 

TESTING MACHINES \ i 
of the Tinius 1s Testing Machir 
‘‘o Philadelphia, describes nd illus 
1 ites Tour 1 tenia s one ot »0 
pounds ¢ pacitv for testing long tel 
s1o0n or compressiol 1 bers i See 
nd with capacities fron 0,04 to 40.- 


96 pounds which ts of 


oO ing gear nut type lipped wit! 
ight speed genr box drive the third 
iving 30,000 to 40.000 pounds of ca- 
acity of four screw rotating gear nut 





Pur Founpry 


pletely by an 


equipment is 


ze 100 coun 


No 6 dis isses lars 





issist 
proper type, 
tor particu- 
now i nun 


+} ; 
hat 


ition of 
app 
nts pe 


oper 


inting 


anville Cor} 


rk, has pub 
ture used ir 
metal 
The 


iew of prin 


mical 


reerimne, 


discussion of 
conductivits 
refractories 


furnaces and 


lished three 


rious 


three-screw 





type and the fourth having a capa 
ity from 10,000 to 20.000 pounds a 

ned for testing ilky iterial is 

pression 
a _ ; 7 rr 
~~ 
1932 1933 1954 
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